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Reg GAs SPARE 
1. WA ee pinieen's "Or. Gas 


ott. 325 and -W. 
4. BLBOTRICAL POR RAILWAY 
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ve on the jovember, 1924, for No} 4, 
= ith oceania, a> ow 2 and 3 on 
@nd Decem 1924. for 4. 
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than 12 A inere 
ible ex tension, 
vice, 


















<ctNte Poke 





th . 
Salary £320-£10-£360 a year, payable Jocally in 
doflars at the Government rate of exchange. at present 


fixed at 28. to the dollar, addition a strictly 
temporary exchenge al of 20 per cont. of 
salary is at present paid, and at the present 
time the annual salary in wi vy be 
a year. The current bemg now 
about 2s. 4d, to the aterling oastvatees 
of 3840 dollars is about £448 a Year, No income ta 

is payable. to 35. must have had 


26 to 
experience as Clerk of Wo or Foreman of Works. in 
a e yp of quay walls, pais & a oa 
stone and/or concrete, and must be able to Dp 
d make of completed work. 


oe nal ta the 
once by ni ex lence, to 
Seow, AG FOR THE ‘ Es, 4. Mil- 


» Leadon, 8.W. 1, quoting at head 
of letter Mis0e, 7468 
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GOVERNMENT SURPLUS. 


TRANSFORMERS, 
LYING AT B.M. PACTORY, GRETNA, 
ke or Sale Pubhe ‘Tender. 
ARK re wee = SALE Sr 
tees a» Pyrramet 
vOLtN an _* 1000 + AS 4 
CLOSING: D OF TENDER HAS BEEN 
PuST UNTIL DECEMBER Isr. 


Par 
iis Salta Dies Smet 
oN Auber: House, 2, Victoria-atreet, Weatminster. 


2w Now Vietoria. 8040/4. ‘Telegrams, 
” Cchelatinge Sowest.”” - : 7621 





The, Great Indian Peninsula 


held 
i RAWay CoptheH-avenue, | must 
—_ ‘whi ies OP ee a for ye 


The scholarship awards will be officially published | Robert White and. Partners, of 3, Victoria-street, 


vont a Seti ta ~ — sai: ecen: — er, 1024. 


be 
Tender forme obta obtainable at hse address. Com: 


PRINCIPAL CONTENTS OF THIS ISSUE. 


Trent Navigation Improvement 
(With a Two-Page : Supplement). 


A Diesel Electric | Locomotive. 
Outdoor Traction Substations. 

Marine Turbine Reduction. Gearing. 
Atmospheric Pollution and Smoke Abatement. 
100. Years of British tish Railways—No. XX. 
Bpnenctative feed: Hi Hestne by Superheated 


The Heavy Oil Marine Engine. 
New Sewage Pumping ‘Station at Lincoln. 
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MUNICIPAL TECHNICAL SOHOOL. 
DEP. 


Education ”. MANCHESTER - MUNICIPAL’ 


COLLEGE OF TECHNOLOGY 
(FACULTY OF TECHNOLOGY IN THE 
UNIVERSITY OF MANCHESTER). 
APPOINTMENT. OF 
ASSISTANT LECTURER IN 
MECHANICAL ENGINEERING. 


oe ae <a 


ew help dans 


: homes «firey, or ot, tnatrecty will dis. 
quty y erammalaees tor 


B. MOUAT J 
1 FO cn 
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anand Gregory Arno 


1. ‘LOCOMOTIVE BO > 
NORTON and ee Ltd, London. mA on 


en, i a 
ps he rt Et alts 3. WROUGHT IRON (Flats and Rounds) 
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Professor ( Inglis, 
ing. Cambridge Univers a . 


ote of Lendon, Une with ge 
aati neering. Us on pareees 








returnable, a 3 y Castle- lane, Westminster, London 








of Engi : MANGANESE and FERRO - 
RS. Dean of the renter AON. bas on forms, copies of which. 
be obtained at these offices 





20s. aaah “for Nos. 1 and 2, and i@s 
ee Hie Master of seete S. 4, 6A. (wbted will aad be peberued) 
ated by’ the’ Gobmumtttes - of not bind themselves to acoept the 
lowest or any tender 
M-A.,. M.S¢|, Principal of &. G. 8. YOUNG, 
a Ins ition, line Secondary, ter by of and Offices : White = 
oe va of Headmasters. . 91, Poly Prange mater, 8.W. 1. 
+ Esq., Dse. ~ Principal of Northern 12th No . 1934. 7515 
appointed by the 
Institutions. 
Yi * The Sor South Indian Railway Com- 
Ltd., OFFER PANY. Limited. are prepared to an TEN. 


PS, to be com- | DERS for the ee ce = 
'0' 
p t DEYSALTERIES, &e. 


1. 
2. 
Bri 
ttee 3. 
scholarshi 4. WROUGHT | TRON, 
8a ogra the scholarships now Specifications and forms of Tender will be available 
vi Commi the 


of the _, at y's Offices, 01, Petty France, West 
age of 17, but | minster, 8. , 
in the year of dressed to 

the United of the South Indian. Railway. Company, Limited 
i be. must be left with the undersigned not later 
may mus’ un r 

it as a profession t A. -. 
Ex es ee ree eo Gee ae 


scholarshi each avewoy at Spectectan Ni of fea fo 
ps will be copy . ’ 
Ry each copy of Specifications Nos. 3 and 4. 

of the drawings may tained at the 


y be ob 
Offices of the’ Company's Consulting Engineers, Messrs. 
Westminster, 8.W 
f may A, MUJRHBAD, 
Managing Director. 
7485 12th November, 1924, 7528 





and Gregory. L -» 1 and Z, . Petty France, 5.W. 1, 
8.W. 1. 


Wee Herbert Smith, Chartered. 
Accountant, 


him or before 8th day of December 
=. very well-known and of4 ; Lr] 
as a GOING CONCERN Assets 





for 
——— 
(6) Often — 
| ae Dislunee. OF The Cotapecry sheninin: ot 
gg r Béliows, » Anvil; 
poets 
tor the Colonies, india wre ants 


Full be ‘obtetned from. . tie 

+ a oy . Me. 0, Baers Smiths 916 4. . 
the arm of ©, om th and _ 
Cotmore-row, = Messrs. Evershed 





Machines. as well as sever Up-to-date 

Drilis, Viate Rolls, and Pneumatic voting Prant. 
Both works are conveniently sit d for t t 

facilities ¥ 








The works may be viewed by arrangement with the 


Subecribers. Offers, may be for each business 
separately, must be with the Supecribers not 
later than Friday, Sth Wecember, 1924, at Twelve 
o'elock Noon. 


Further particulars can be obtained eo application to 
LYALL K, HUTORISON, 
T. L. MoLINTOOR, 

Joint Liquidators. 


190, West George-street. } 
3rd Novemper, —) erat 7431 











([the Institution of ‘Structural 


ENGINERRS. 
XAMINATLONB. 
The next EXAMINATION G ATESHIv 


for GRADU 
= SE Me Me eon WED take piace at 
tres sivemeed. on ) Grad uatesh . 
THURS. and ~~ (A : »). DEOnM 
BSR 3, 4, and lvz4. Syllabus and entry form 
— the in ey Ulosing date for entries Nov, 





MAURICE G. KIDDY, FISA. 
Beeret ary. 
Abbey House, Westminster, 8,W. 1 7526 
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Southern an 
RAILWAY (URELAN 

CONTRACTS, 1025. 
The Directors of the Great Sout 


( reat 


Railway Com; y are prepared 
for the SUPPLY of the un nti 
six months commencing Ist uary 
No. of No. of 
ty~3 orm. 
Acid, Sulphuric . op} ‘Class and caiiemals: 
Asbestos Sheeting, SED». tines cah on + 
&e ; : .. #0 Hardware (Sundry)... 17 
ta) Tee .. ar ae u 
wh idl an AS 


Brooms and Brushes 13 ti 
Ritts fi 


“‘arriages . 
De. -de. for Weter — 
Do. da. 
Canvas an Sacks 
4 








arpatilins 
Castings, Malle 
Carriage Laces . 





tion should be 
tendent. 
Patterns may 
Departme) + ee oR, ona Hw oi sth 
hours of 
Tenders ‘eapael 


supplie@ for the 
must be 
before 10 a.m. on 
it te tur 
the: 
BILEY., Secretary. 
Ringed bar A oe 
sooth Sey ret. pm Os 7478 





State eee Commission 


RE Fa Tal Te Ne Be 


i a and = speciftertton 
available « ak (walesn ER 


SPECIFRATION oh: pea eres 





N DEPOSER.—A4 preliminary deposit 
“25S iged wi ~ 
pears pected. at the above 
Fhe Commissii does not bind itself to accept the 
Doren & AS 


SSeS 
addressed, must be deliv to ed 
Melbourne. not iater than B i+. . 


TAet 


State Electricity Commission 
ov YA0TORLs. 


Vietoria, 








4 ab ree 
TENDERS HEREBY ED tor 
SUPPLY. DELIV IVERY. &c., of the following for : 
Ie te 4d specificati 
c s a © be 
available upon app on pa “ 
for Victoria, § 


Strand, 
LONDON. W.C. 2. 
TRANS. 


SPECIFICATION No. 25/1.—6600 VY. 
BM 3 and SPARES. 

CMARGE.—£!) W. three copies 
te — “a5@ conditions and ae 
complete. 8 = urped on receipt 
a bona fide Tender, A fourth | ahy further copies 
will be am lied for the sum of 5s. each. This charge 
is DO 


The epyciigations may be inspected at the abore. 
ihentioned o 

‘Phe Commugeton dpes nog bind ite@lé to, accent the 
lowest or any ‘Tender 

Tenders on presertbed form, 
addressed, must be delfveted 


Melbourne net later than 5 gm mi, fh Saunt, 14 1 Aloe fees, 


7436 Secretary. 


ah 4 endorsed = 





he Madras and. Southern 


MAHRATTA RAILWAY COMPANY, LTD. 
The Directors are prepared to receive THNDERS 
low 
BRIDGE WORK. comprising. Fourteen are y 
Clear Through Spans, épproxhnate weirht 
tons, 
m aoce 
seen at the of 
speci fieationy 
returned 
~ Tenders must be sent in. 
, not later than 2 Tuesday, 
December, 1926 ammmatked “Rehdet Tor Girders.”” 
Tne Directors do not bind themselves to accept the 
lowest or any ‘Tender. 
‘ rg 2 . A. 5 


25 ‘ngbam Belecc-roed, 
Westetiater WwW. 


10th November. 1024; 


ee age ‘which “may te 
The en 4 t > 
a Cries 


T not 
——— to the SECRE- 
2nd 


Faunce 


7484 





Portsmouth Water Giany. 


ENGINEERING ASSISTANT, 
RNG. 


VE RMANBNT ergy ot about 
25 to 30 years _of age. by the, Borough of 
Portsmouth Me Company. as early as 
possible ip t lew Appl mm ea 
ueod kaow! of wa orks ‘aedae” - 
tion, both practical and theoretical, and must 4 
be good gurveyo™® and jous per- 
smal experience in waterworks maintenance, ——— 
ing pumping oa § would be an win an 
an, Associate inte, Namber of the titution af Cival func. 
neers would be preferred. lary SSO" per annum, 
rising annually w £25 £450.-— lications, on 


b: to 
i which Wil be provided on application to the 


JINEER ans 











7 -avenue. TROT n 
cation (Room 155), or upon jerweding a stamped 
addressed brief e 


lame ee Taiea sede oho Wa 
Salicared Ot the ol 


aaa Wag a nd 


amg aha aria | 
FE neces. 


7481 


x 7 Offices of the Boar‘ : 


New River 
173. y-avenue, ET. 
7th November, 1924. 
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‘Address. 7528. 
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ttenham District Counet! 
: BOILER PLANT FOR DISPOS. « 

E PURCHAS 
jon, now lying at the —— Destructor Works 
a D MULTE TUB heat bez! 

rea t 
4200 LF tie of tubes, 
b2 (including 4 stay Hay double drum, com- 
ne all with deadweight and double lever safety 
va 
4 FANS “with 10in. outlet, 
1200 r.p.m 


Sa may be made at! day time! between thé 


capable of runnipg at 


hours of 9 a.m. and 5 p. 

=. ed Offers, endo 

und ies not later than Twelve Noon on Tuesday, 
8 


he 1 ith November, ise 
the event of an Offer being accepted the plant 


be removed witht f 
the. te of acceptance. ‘ating *Shhen period he wan 
re mn on the site entirely at the risk of the pur- 

neil do not bin res, t t 
mT ~, jo no 4, thenpel to accept the 


any Tontet, -& 
EGINALD ©. GRAV Es, 
Clerk and Solicitor of the an 
Town Hall, ae WN. 15 465 





=—- == 





Bembey, 2 Baroda, ‘and Central | Perteoss 


to ~~ 
TIORS (by letter only) from properly qualified eandi- 
bm ag AFPOUGEP tT oy the Company's Railway 
n " 
dates should be aboat 24 youre 68 age, dingh. 
and ve had a public school good secondary 


education. and a technical cmmetion in mech- 
aS rs = 
. a N or BEC: 
5, SOE) WV EB ARE, PULSER og. 
practice, including = preparation of HB. Stace have initiative. —Address, res. 
i 494 a. 





i 
same, and also training in signalling workshop 
prepee will be given to candidates havin 
a "ti rough knowledge of electrical signalling 
in’ ing. Tnoeding D.C. -and @sC. track ciapumt 
systems. au tic sign 


lock-gnd-block r = ‘ock tele- 
graph and telephone apparatus used modern 
signalling and the operation of suuage. 


instrumeéen 





COMMENCING c enlendar 
month, acco: to 

Turus.—A three years’ agreement in the first 
instance, 


with first-class free passage to India and 
servicer” 

candidate will only be appointed 

medical examination 





The selected 
subject to his a strict 
the 


All applican ee t th particulars 
of their trai tience, giving 
the names of firms by whom employed, 
with dates in each ~ et and also whether they have 
oa. employed ebroaé before, ant if go. with par 
ticu coche 


Ty Cortne oma a Uittinn nite de mtn be 
agitesnedl tn we the undersigned not later than the 29th 


8. G. S. YOUNG, 
Secretary. 


91, ‘Wet Aaa SW..1, 


7470 
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& sale 
y Be for 
. val 
Engineers, must ence In the 
design and lay. Plants, build- 
ings, service teservoiss, and mains, and preference 

piven to candidates who Rave, had # mechanical 
Applications. in the candidates’ ea a4 


souls “es, cone 
Sere eet ae ST | 


Tocent testi 16 


“* got later than 22nd November, 1924. 
Further information as to the appoiatment mey be 
obtained from Mr. A. B. Catheart, M. inat. C.E.. 
Waterworks 


12, Brighten . 
AS. H. BOTHW BLL, 
Town Clerk. 
Town Brightoa, 
4th November, 1924. 7421 
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N Established ENGENFERING FIEM in London 
A’ reat TRES the SERVIC of ONE ral 
qualified to ath develop, and a new 
Applicants must be acquainted with and ith and capapie. oi 
han « both the technical , Seg, comment al side of 
Welding in - its b -Claas: crete tis 
com 





essential. J resume 

accompany replies. Age =: salary required to "be 
stated. 

Address, 7476, The Engineer Office. 74764 





Bo ees os, eee 


Machinery Se pplies for several Glee 
Cammensing caial £2000 per annam. Ap t 





Destructor Works.” babe "te Santee io tbs ad 


E STATIVE BRGSIASD. for Sale of High 
working Machi in parts of di 
ring counties, vious ex 


sheotutels essential ; only first-class men need apply. 
Send details of ground prev a ae les. 
7 « ress 


and commission required 
Engineer ( 0 


on 


7498, The 
7498 a 





EPRESENTATIVE REQUIRED. 
good connection amo 
— a _ 


a 





— 7 ONCE, 


mee mh 


have pe 
— af rns ful 
nCTS.” 


PRODU c/o Bon. T Twa 
Carpags on. ‘street, Biragyngham 


gst gas and c 
in Scotland, REQUIRED. to ¥ 
existing cunnection of well-known Glasgow Engipeer- 


Fi n oi for Structural Work, Gee 
ou aigra y Plant, ppb in 
tine — — salary requi to 


the SERVICES of a Good 
thorough knowledge of 
rsonality 


Smith ai a 
Ppe7s 


GENTLE. 


&c.—App 


42, St. Vineent- 
7464 A 


and be pre- 
J bas wee Ap 


A 





mgYARD MANAGER WANTED 
under general 


. Advertising 


=" si 


mé 


renee ic 


Cons 
perience (in . 
“ VESSELS.” 
.G w. 


to Take 
must 


— 


740 4 





TATED. = = PuAvGnetaMa® Met Mave Had 
shop e¢ nce, for experimental work in con- 
nection with “aircraft my > be s a hy 


wd A. ~ 
Percges, a 3 avertising. “0 pes. 
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163, Queen Victoria-street, 








RAUGHTSMAN REQUIRED at 
Establishment,for w in con 


‘ ye ifications are good ~* 
t ng ah and drawing-office ¢xpe- 
rience. Salary about 52s. p.w. plus Civil vice 


bonus, giving a present total of abou 
Ex-Service man prefe 


(APE 


Hants. 


nection with 


seting Tet) pandqulare aad quoting A.40, 
NTE NT. R.A.E., South a 
7527 a 


Royal Aimeatt 


t S46. per 





AUGHTSMAN REQUIRED I 
with goed aoe 


general neerin 
engi x ex 


MMEDIATELY. 
perience ; quick 





and acourate 
wm, ne ar fe tenes Bente Glass. 
a 
DA eh i ie sm ote o 


roy — take 
The Offic, stating age, ¢xpertence. 















come eS 





Jas ARARSAE S s  " 


Tas Basineer ¢ See 


Know 


Sa 

















Address. 
2TERED Lene BRAUGHTOMAK, ith 
Ris and ‘, “ Materi i 
ixing ba ond als 
A ate drag 
4 salary, and age.—. 7 
ngineer . a 
mg Fe ® by 2 y Donk gait Harb for Wor es 
ey Bus i 
rede previ ez. 
pm 
pope pe Ac Ada 0 ek “iaten 
of mis 
*troald on 
qr PRAU CREAM defo and 
Work.—App! oo, of ex 
poly mingy tren RON and PAUL, 
Limited, = 











must have had extensive ES. nce—— T "trons Pons “se 9 
ddress, stating age and ful: f perticatare 6 qualitica- is doe a 
tion, 7456, The Hactaces Office. 7466 A me ae taupe as ire ass Gnperionce. fr 
RB, with Sound nnd manefscture ot Large High-tension 
training. for White Lead and bead 
Oxide Works. run electrically —By Jetter <ouky). eee ee Ti ste man. 
an required, 
BBOS. and Cod. 1td., alk Mail. Jatverbook. | yi whee ena oes nee 
a 
| WELDER WAN'RED for Latge Public ANTED. “Reliable OUTSIDE WORK G PORE. 
_4 Works in Lanarkshire, Scotland; one acemm MAN for somii yey t -~ , op East 
to, Carben “Are: Process; must be able to weld | Coast. ~ a -. " Ensi- | suse 
neer 0) P9s09 


metals thoroughly. me stating A gen — and 
pee. Perer, The Hngineer Offee. H#Y7IOR A 


TANT Waeret D, Must 
general 


Tene for 
interview, Ls nig rr 

5. geetion, Man. wi 
~ mr Meowled 


2 . oe a ip 





re 





cna a 


firms 
Adver- 





/ ater - 
ror : Nee 12 ortsmouth, must be delivered — 
jater then Friday, December A2th nex 


Porteous and Co., 
Pa794 4 


cate een 











EAD FOREMAN 
Admiralty work 


ee et ont -akieaes 
iatury-Yoatl red. --Rearansy 





pee MAN W D a 





wen ree MANAGER, if yhe | Keow tion and 
w Mill Sg SPEAR an CK. | Office. 
SON, Ltd., ‘Aetna Works, id ely a 
eee Te eee ’ : Tt ‘ 
: familiar with small + d layi t : “. ‘ 
work an ying out sequence | POSITION Sales M Ren — 
= NS State — 
“erpertence, and satary 7 re ‘Tne Pigthcer OMe Teterencer: Ader pe 
A — 
NOINDRR GAL Bs REPERSERTATIVE (30), win 
EPRESENTATIVE REQUIRED es Sole of High- own car, DESIRES RE ENGAGEMES). “~_ 
ce eta Ser ora a ae te Rg 
tia i: 1 » . xcellen - 
t only first-class men apply he raters Hy Toca 
mission required.—Address, 7497, The E 











NNGINEBR 84 (34 achine 
i tool ions DeRES br Oca 
LNG APED | ve . neering 

advo, The : Pew 

+. 

Mechs scleatas AL ENGD BB (ee). to for Past 5 Yan 
eS a large frm, 

Firetclass Faowledge ~ —~ fy OB 
ally @ tn A.C. 6, Sand" DhG. clesteiea state 
ena et uk Ope 


—~ * . 
rience in aaa 6 en gg 6 years in charge o 





hs y 
Nddre ros a Enxineer asa 

oe are Enuiace 22 DESIRE 
MS‘ .ar ats Pit an 
py eran eae aries S 





ee RR ep es +— 
ets 


SP erstepa. Ma peat BQRU Ser 
ae oR aa Ss 


Owe. Pea. 








WATERWORKS WATERWORKS ENGINEER, 
oF wong 0 
Po 





Lomdon 





bnehneer’ s ber 
aud salery required, a et i = 





G. DRAUGHTSMAN, Age 25, Mainly Used i 
paenis, il. atet. sath DE 








ty b 
eae ‘ul 
rels.—Adat Ba. am Piads » 
PARTNERSHIPS 





IF YOU ARE SEEKING 

A PARTNER or PARTNERSHIP 

oe wish to bey or self a 

BUSINESS or WORKS 
Write : 

WHEATLEY KIRK, PRICE & CO. 

46 Lie, Dye 

Leadon, E.C. 4. 
Established ever 70 years. 


E* GINEERING APPRENTICES.—-VACAN. 
¢its-are now, OPEN for Sev & smart, 


Pea ne oe 


Write. UNIC MOTORS, Ltd., Faling.road. 
Alpetton, Middlesex. 














ECHANICAL ENGINEE £3000, RE- 
eUuings eB he PA SRBSHEP or DiRROT 
oasmir in sound tirm, or Wester 
Comniry or OLD and to. 143. 
Camnon-street, £.C.4, t. Exstap. 1991 No 
result. No charge. 7529 © 
AGENCIES 








" 3 
Sworn Probator for Heeeption of staterials and Pr «\ucts 
and for Arbitration, with commercial offtves, ie DEST KOCS 
of TAKING ENTEREST in 


for Germany. 

h, German. 
"—Haasenstein & 
7457 » 


English agen 
Correspondence itr 
Offers to E.N. 
Vogier, Essen, 











| ape ig oa Lage ge Works, D.0. 1e- Paperienn: 


secretary 
iam “achat Rae TS 


Vg for 4 








poo » 
and viEM wa 

MANUFAC im Routh. 
are een of Kossuine 
i = wey” D 
Li cians woes, Ping, EROMNR PRANHLLLE Dower tse, 2 


Pe Png, gg era 


Sveam Plant and/or Accessories, 


aaa 


7408 D 








For continuation of Small Adver- 
tisements see page 3. 
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A Seven-Day Journal 


The Lytham Derailment. 


Ir is now fairly clear from the evidence given at 
Colonel Pringle’s inquiry last ~week into the, derail. 
ment at Warton signal-box, Lytham, on the 3rd inst., 
that the accident was the result of the failure of the 
tire on the leading near wheel.of the bogie of engine 
No. 1105.. Mr. George Hughes, the railway company's 
chief mechanical engineer, said that the engine was 
last in Horwich works for general repair on September 
2nd this year, and it was turned out on October 24th. 
During the general repair of the engine, the_ tires 
had been turned up, as also had the tender wheels. 
The bogie was stripped and refitted. The tire was 
in, thick when new. It was shrunk on, and secured 
in position by five set screws, The tire was cast 
on February 27th, 1920, and had run 101,067 miles 
before it was last turned. He agreed with Colonel 
Pringle that in this case the set screws and lip failed 
to do their duty in the way of keeping the. tire. on 
the rim of the wheel, 


Gun Elevation in Battleships. 


Wuen the United States Congress meets next 
month it will be asked to pass a Bill authorising modi- 
fications in the turret mountings of American battle- 
ships, with a view to increasing the elevation, and 
therefore the range, of their big guns. ‘This informa- 
tion was conveyed by the Secretary of the Navy, Mr. 
Wilbur, in a broadcast message on October 27th. 
Naval strength, he added, must be measured in the 
last resort by the blow that a ship’s guns can deliver 
at long ranges. “‘We anticipate that future naval 
wars will be decided in great fleet actions, where a 
nation will stake everything upon the issu® of a single 
battle.” As the British Government has already 
notified Washington that such an increase in gun 
elevation would, in its judgment, conflict with the 
Naval Limitation Treaty, an American decision to 
proceed with the work would doubtless lead to further 
diplomatic representations. Authority to modify 
the mountings of thirteen ships was granted by Con- 
gress two years ago, but was subsequently withdrawn 
when it became known that Great Britain, contrary 
to information received by the Navy Department, 
had made no change in the gun elevation of her ships, 
and the sum of £1,200,000 voted for this work has 
been held in abeyance ever since. American naval 
opmion contends that the Treaty does not forbid, 
either directly or by implication, the changes now 
contemplated, though this claim is diffieult to reconcile 
with the French version, which interdiets all changes 
in the *‘ calibre and number of guns in the main arma- 
ment, as well as all changes in its general plan, of 
installation,’ this last passage being rendered in the 
English version as “general type of mounting.” 


Railway Electrification. 


Tue directors of the London, Midland and Scottish 
Railway have decided to at once with the 
electrification of the Mane r, Oldham and Shaw 
line. The work will form a part of the scheme of the 
Lancashire and Yorkshire Railway Company, whieh 
was partly carried out some years ago, but which was 
apparently suspended during the changes connected 
with the railway amalgamations. Including a branch 
line to Royton, the route to be dealt with is about 
12 miles long, and deals with a heavy traffic. Appa- 
rently, there is no intention of working the goods and 
mineral trains electrically. The Laneashire and 
Yorkshire Railway, which, of course, is now merged 
into the London, Midland and Scottish system, first 
adopted electric traction as far back as 1903, when the 
line from Liverpool to Southport was electrified. 
Various other lines were converted in later years, 
the Manchester to Bury line being electrified at a 
pressure of 1200 volts in 1916. 


A New Type of Sailing Ship. 


Furruer information concerning Herr Anton 
Flettner’s new type of sailing ship necessitates a 
revision apparently of our tentative conception of 
the fundamental principle of propulsion. involved in 
the invention. The two cylindrical steel towers have 
smooth surfaces, and are parallel throughout their 
height of 60ft. They are, in faet, formed. of steel 
plating @ little over ‘4m. thick. The towers are 
driven by electric motors at speeds up to 120, revolu- 
tions per minute, and as they rotate communicate 
& propulsive foree to the vessel by virtue of, the 
Magnus "’ effect-—a name given to the action ob- 
served when a wind ¢urtent is directed against a 
rotating body. According as the speed of rotation of 
the body—in this ease the tower-—is varied, so does 
‘the magnitude and direction of the resultant force 
©xperienced by the body vary. |The device is thus 
‘lependent strietly on wind power for the propulsive 
'oree, the electrie drive being used simply as a means 


of ships, and in this connection we note that it is 
intended to employ it on land as a form of windmill 
for the generation of electricity. The advantage 
the system would appear to lie in the fact that f 
wind pressure exerted on the tower may be as much 
as ten to fifteen times as great, as that experienced 
under similar circumstances by. ordinary sails. Herr 
Flettner, we observe, is to read a paper on the 
application of aerodynamics to the wind propulsion 
of ships at. the meeting of the German Naval Archi- 
tects in Berlin at the end of next week. The véssel 
on which the experiments are. being carried out was 
originally a three-masted schooner of 650 tons. All 
her rigging was removed and in its place the two 60ft. 
by 10ft. cylinders were erected, The cylinders are 
supported by conical masts, or towers, which are so 
stiff that no exterior rigging is required. They are 
} driven by small electric motors, and as they run on 
ball bearings only about 10 horse-power is required 
for both cylinders, or, say, some 2 per cent. of the 
propulsive power produced by the wind. Herr 
Flettner is represented in this country by Mr. R. W. 
B. Billinghurst, of Messrs. W. H. Miiller and Co., 
Greener House, Haymarket. 


Coal Mining in 1923. 


Tue annual report of the Secretary of Mines cover- 
ing the year 1923 has just been issued. Owing mainly 
to the dislocation of production from the Ruhr coal- 
fields, the year was a prosperous one for the coal- 
mining industry. With the exception of 1913, the 
output was higher than ip any previous year. Prices 
were good and earnings unproved as compared with 
the low level of. the \previots year. The output 
amounted to 276,000,000 tons,.as compared with 
249,700,000 tons.in 1022 and 287,500,000 tons in 
1913. Employment during the year covered by the 
report was also good. At the beginning of 1923 only 
4.5 per cent..of the insured coal miners were un- 
employed, and at the end of the year the number had 
fallen to 2.4 per cent. In industry generally the 
corresponding figures were.12.7 and 10.7 per cent. 
respectively. 


Australian Railways. 


Ir is announced that thé Prime Mimister of South 
Australia has signed an agreement with the Common- 
wealth Government to construct, subjeet_ to parlia- 
mentary approval, a farther section of the -North- 
South Transcontinental Railway from the present 
terminus in South Australia _at Oodnadatta to Alice 
Springs in the Northern Territory. Such a line would 
be built to the 3ft. 6in. gauge. The agreement, 
however, gives the Commofiwealth the option of 
abandoning a large part of the Oodnadatta line and 
in its stead constructing a standard gauge railway from 
Tarcoola on the East-West Transcontinental line to 
Alice Springs. The unification of gauge in the°Com- 
monwealth would, of course, be served by the exercise 
of this option. It will also be assisted by another 
agreement which the South Australian Premier has 
entered into for the construction of a standard gauge 
line between Adelaide and Port Augusta by the laying 
of a third rail. This line, when finished, will give 
standard gauge communication from Adelaide right 
to Kalgoorlie in Western Australia. 


Hydraulic Transformers and Gearing for 
Motor Ships. 


In connection with Sir George Goodwin's reference 
in the Thomas Hawksley Lecture to the new features 
which have been recently introduced into the design 
of hydraulic transmissions for ships, it is interesting 
to note that further progress has been made by the 
Vulcan Works of Hamburg, which company was the 
pioneer of ‘the Féttinger system of transmission. 
Among other orders which have been received from 
German shipowners is one for a vessel which will be 
built for a Hamburg firm. It will have a deadweight 
capacity of 9500 tons, and will be propelled by two 
marine oil engines, designed to develop a total of 
4100 brake horse-power, when running at a speed of 
215 revolutions per minute. This speed, we are 
informed, will be reduced to 80 revolutions at the 
single propeller shaft by means of hydraulic couplings 
and mechanical gearing. It is stated that 60 per 
cent. of the ahead power will be available when going 
astern. The exhaust gases are to be utilised in a 
waste heat boiler, which is to provide steam for heat- 
ing and for driving a 100-kilowatt steam turbo- 
generator. Other engine-room and deck machinery 
is to be electrically operated from oil engine driven 
dynamos. Other ships of larger tonnage have been 
ordered, and with the advent of the double-acting 
two-cycle marine oil engine, it will be possible to make | 
use of considerably larger horse-powers ‘than have 
hitherto been employed on motor vessels. 


Glasgow’s Smokeless Fuel. Plant. 


Tue smokeless fuel plant. which is now being erected 
at the Dalmarneck gasworks of the Glasgow ra- 
tion, is, approaching completion. Last week . Mr. 
Robert Maclauria, inventor, of the + gave 





f regulating the magnitude of that) force. ct, is 
clearly applicable to other ends besides the propulsion 


read at, the Manchester meeting of the Smoke Abate- 
ment. League of (réat Britain. The installation is 
being erected; by, )Blair,. Campbell.,esid M’Lean, 
Limited, of Govan. It comprises five units, each 
designed to carbonise 20 tons of coal per day. It is 
intended to use raw coal drawn from the. adjacent 
coslfields. With a gas yield of from 25,000 to 30,000 
cubic feet per hour, a black type of smokeless fuel 
is said to be produced, but with higher gas yields the 
fuel has a grey appearance, From tests carried out 
with an experimental plant at Grangemouth, it was 
found that from Scottish coals containing moisture 
of from 6 to 10 per cent., and volatile matter of from 
33 to 35 per cent., smokeless fuel in amounts up to 
55 per cent. could be obtained. The oil yield, it is 
said, varies from 14 to 20 gallons per ton, according 
to the grade of coal used. At the Dalmarnock plant 
it is intended to use the gas produced in the smokeless 
fuel plant for heating vertical retorts and a steam 
boiler. With raw coal at 20s. per ton, the charges 
amount to 8s. 3d. per ton, so that the products of the 
plant must yield 28s. 3d. if the process is to be carried 
out on sound economical lines. 


The Dissipation of Fog. 


CLosE.y following Sir Oliver Lodge’s recent lecture 
before the Institute of Physics on electrical precipita- 
tion, briefly mentioned in last week's Journal, news 
is to hand of some interesting experiments on the 
dispersal of fog carried out by United States Army 
airmen. Beneath the fuselage of their machine a 
device was attached whereby a shower of electrified 
sand could be projected into the air through nozzles 
by subjecting the sand to centrifugal force. It is 
reported that the sand shower enabled a series of 
small clouds to be precipitated, and heavier cloud 
masses to be disintegrated. The pilot of the experi- 
mental machine is said to havé declared that two 
large machines would be quite sufficient to dissipate 
a dense fog over an area as large as that covered by 
London. The invention is attributed to Dr.- L. 
Francis Warren, of Harvard University. 


The New British Airships. 


Tue 5,000,000 cubic foot airship, a contract for 
which, as we recorded in last week’s Journal, has 
been placed by the Government with the Airship 
Guarantee Company—in association with Vickers 
and the Shell-Mex Goampany—will cost the country, 
it is understood, £350,000. ‘The contract price is 
said to be £300,000, but an additional payment of 
£50,000 is being madé'to the company as assistance 
towards its capital expenditure. Of this sum £150,000 
may be recovered, for at that figure the company is 
to be allowed, if it desires, to purchase the vessel for 
use under prescribed conditions on an Imperial 
airship conimercial service. We hear that in anticipa- 
tion of the contract being signed the Airship Guarantee 
Company began the manufacture of certain of the 
component parts some time ago. The airship will be 
built by the company to its own designs, subject to 
an outline of requirements drawn up by the Air 
Ministry and to principles of airworthiness prescribed 
by the Aeronautical Research Committee. In addi- 
tion to this airship, one of a similar size is to be built 
by, the Air Ministry at the Cardington Works as soon 
as the shed at that establishment has been sufficiently 
enlarged. It may be recalled that insufficiency in 
the height of this shed was given as a reason for the 
unorthodex position of the engine cars in the ill-fated 
Anglo-American. airship R38. These. cars were 
widely splayed from the sides of the vessel and not 
situated close to the keel line. Further airship deve- 
lopment work, apart from, the construction of these 
two new vessels, will be undertaken by the Directorate 
of Airship Development now being established at 
Cardington, Among that work will be the refitting 
of the R 33—-a sister ship of the Transatlantic airship 
R 34—and her employment for research purposes. 
This vessel will be used to obtain, technical data 
required for the construction of the new airships 
and for confirming. theoretical and experimental 
data affecting airship design which have been accumu- 
lated since airship construction ceased in this country 
three years ago. ’ 


Ramsay Chemical Engineering Laboratory. 
On Wednesday evening the new laboratory of 
chemical engineering named after the late Sir William 
Ramsay was opened at University rere Gower- 
street, London, by Prince Arthur of Connaught. 
Sir William Ramsay held the Chair of General and 
Inorganic Chemistry at Univérsity College from 1887 
to 1913, and it was during that period that the chief 
of his many discoveries in chemistry and physical 
chemistry were given to the world, He died in 1916, 
and. as a memorial of an international character, there 
was founded the Ramsay Memorial Fellowship in 
Chemical. Science. Sixteen scholarships held by 
Fellows from Great Britain, Canada, nine European _ 
countries and Japan are now ‘being administered 
under. the scheme. The new chemical engineering 
laboratory, forms a second part of the memorial. It 
is under the charge of Professor E. C, Williams, and 
for the first five years or so will be housed in temporary 
quarters within the University walls. Permanent 





some interesting particulars regarding it in a paper 


buildings are to be erected especially for it later on. 
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Regenerative Feed Heating by | 
Superheated Steam. 
By THOMAS B. MORLEY, D.Sc., M.1. Mech. E. 


It has frequently been pointed out that the pro- 
gress of the art of power production owes little to 
the science of thermo i -dynamics 
may be said to follow rather than to lead the way. | 
While, as new paths of development there- | 
fore, the helpfulness of thermo-dynamics is open 
to question, it is doubly unfortunate that a ip arse 
scheme should ever be condemned on grounds alleged 
to be derived from fundamental thermo-dynami¢ 
principles, but which on investigation are found to 
be quite unsupported by that science. 

A ease in point is the statement made by some | 
writers that the use of superheated steam extracted | 
from the higher pressure stages of a turbine for feed- | 
heating is essentially uneconomical on purely thermo- | 
dynamic grounds. 

It is the main object of this article to show that | 
this view is mistaken. Especially having regard | 
to the present activity in exploring i possibilities | 
of new working cycles, the use 6f very high pressures, 
reheating, regenerative feed-heating, and so on, 
it seems advisable to emphasise that to use super- 
heated steam for feed-heating is not to act in opposi- 





























pre of the cycle below Tx is perfect in efficiency, 
the regenerative feed heating thus effected is 
carried up to higher temperatures, up to Ty say, the 
“perfect part of the cycle is extended and the 
ciency of the whole is increased. 
The view is held in some quarters that—quite 


| spast from practical considerations—the limit of 


gain of efficiency is reached when the extraction 
pressure has been raised to that of the point L, 
where the steam in the turbine has just lost its super- 
heat, and that to carry the feed heating further by 
means of steam extracted from stages where it is 
still superheated results in an essential thermo- 
dynamic loss. The reason advanced for this view 
is that the use of superheated steam in the heaters 
involves an irreversible drop of temperature to the 
saturation point and that this means an inevitable 
loss of efficiency. : 

This argument is plausible, but the conclusion 
that superheated steam cannot be used for feed heating 
without loss of efficiency will on closer examination 
be found to be erroneous. 

Suppose, for example, that steam is extracted at 
the pressure represented by R § T ; it enters the heater 
at temperature T,—loss by radiation and conduction 


| being for the moment disregarded—in the heater 


it first cools to "Ty, them, condenses, thus giving up 


| to the feed the difference between the heat contents 


at R and the sensible heat of the condensate at T,. 








tion to thermo-dynamic principle. The decision | It is quite possible to coneeive of a heater working 
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whether or not to adopt this system has to be arrived 
at by the exercise of judgment in exactly the same 
manner as in the case of heating to lower tempera- 
tures with saturated steam, that is to say, after the 
consideration of all the factors having any influence, 
such as not only the heat balance of the complete 
cycle with due allowances for heat Tosses and the 
imperfections of the appliances that can be used in 
practice, but the effects of working at partial loads 
and of the increased cost and complication of the 
plant. 

The process, of regenerative feed-heating in general 
will, in the first place, be briefly discussed with 
reference to a steam turbine plant. The well- 
known Rankine cycle is re nted on the tem- | 
perature entropy diagram in Pig. I by ABCDEA. 
In this cycle, the steam during expansion is Super- 
heated until the condition represented by L is reached ; 
from this point onwards it is saturated. If now, at 


the point G, say, some of the steam is withdrawn | ~ 


from the turbine, it may be used to heat the feed | 
water, the final temperature of the feed water being | 
—in the ideal case—the same as at G.. The amount | 
of steam extracted is exactly ‘that suffcient to heat | 
the feed from A to K on giving to the water thé whole | 
of its available heat, ¢.c., its latent heat, at the extrac- 

tion pressure. The heat required to generate steam 

in the boiler is reduced on account of the higher feed | 
temperature ; the work done in the turbine per unit | 
of steam supplied is also reduced owing to some of | 
the steam being removed before it’ has reached 

exhaust pressure, but it will be found that’ this! 
decrease in work is more than. counterbalanced 

by the saving im the Boiler-room.’ Thus thé “réatit | 


on the counter current principle, in which the water 
could be heated to a final temperature equal to that 
of the superheated steam at entry ; whatever may 
be the difficulty in attaining this temperature in 
practice, such a supposition is eertainly not opposed 
to any fundamental thermo-dynamie law. It is 
not necessary to. strain this point, however; we 
may be content with the assumption that the feed- 
water is raised to the saturation temperature T; 
It is true that part of the heat exehange between 
the steam and the water is carried out at temperature 
differences i from T, — Ts downwards, and 
that this is thermo-d i lect ; still 
this applies to only a small part of the total heat 
transfer, the latent heat given up at constant tem- 
perature being by far the greater proportion; the 
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cooling ” may be ignored, and it may also be assumed 
that the expansion of the steam is isentropic. Then, 
tics mt. the expan. 
sion on the heat-entropy chart.’ Suppose that stea, 
for feed heating is extracted at eight stages, so chosen 
as to give approximately equal increments of tempera. 
ture in the successive heaters, the final temperature 
being that corresponding to saturation at the i: itia) 
steam ure. The condition of the steam at the 
extraction points 1, 2, 3 to 8 can be ascertained froin 
the heat-entropy chart. Table I. gives the figures 
for the example chosen, p denoting pressure, ¢ st cam 
temperature in degrees Centigrade, t; saturation 
temperature, H and h total heat and sensible heat in 
Centigrade units. 

The relative amounts of steam extracted at the 
Various stages must now be found. For each pound 
of steam supplied to the turbine, let z, be that ex. 
tracted_at point I. The heat given up by this steam 
to the feed water is (H, — hj) 2, = 506.26 %,. The 
water in this heater is raised from ty, to te,, thus taking 
in heat h, — hy, or 31.6 units: “Therefore 2, = 31.6 
+ 506.26 = .0624. 

The condensate from each heater is passed succes. 
sively through the steam space of all the heaters of 
lower temperature ; thus, in the, heater for the stage 
2 to 3 the water is heated from 188.2 deg. to 214.3 deg, 
Cent. by means of 2, lb. steam extracted at point 2, 
together with .2, lb. af condensate from the highest 
stage heater, which is here cooled. from ty = 242.6 
tO tag = 214.3 deg. 

Lt aty CA, — hy) ay (Ay + igh hy Ay, 
or 2, (724.0 — 219.1) + -0624 (250.7 — 219.1) 
= 219.1 1909.9; 

from which z, = .0525. The condensate in the next 
stage is > x, or in this case z, + 4. The amounts of 
steam extracted in the other stages, with the excep- 
tion of the lgwest, are similarly computed ; the results 
of the, calculations are given in the table, For the 
lowest stage heater the conditions are slightly different. 
It is assumed that the condensate from all the heaters 
finally leaves this heater at temperature tg, = 52.3 
deg. Cent., and mixes with the condensate from the 
main condenser, which is at 26.1 deg. Cent., corre- 
sponding to the vacuum. The sum of 2,, 23, &c., to 
2, is .3364; the temperature t, of the water entering 
the first heater is given by- 

ty ~~: 26.1 = (. 8364 + 2,) (hy - 
from which— 


hy), 


,= 34.9 + 26.1 Zs, 
(The slight differences between t, and h,, t, and Ah, 
are negligible.) From the heat exchanges in the first 
stage heater, 7, (H, — h,)-+ .3364 (hk, — h,) = h, 
— (34.9 + 26.1 2,), fromwhich x, = .0171. 

We may now proceed to find the work done in the 
cycle. At any stage the weight of steam in the 
turbine, per pound supplied, is 1 — steam extracted 
= (l1“ 2-2). For example, at the stage from p, to 
Pp, the steam weight = I — .2543 = .7457. The 
heat drop is H, — H; = 33.26; thus, the work done 
in heat units .js;,.7457. x 33;26 = 24.8 units. The 
work in each stage is shown in the last column of the 
table, the total being 210.4 units. The heat sup 
plied is that required to generate steam from. water at 
tay» 4.0.5, Hy dy = 505.7 units, Thus the thermal 
efficiency is 210.4 + 505,.7,.=— .416, 

In the example, the isontropic expansion line cuts 








Taste IL. 

Reference Heat drop (1 — 32) 
point. Pp. t H, ts. h. 2. i Zz per stage. | x heat drop 
1 |e, foe 250.7 0625 0625 32.4 30.4 
2 300 299.3 124.0 214.3 219.1 0619 ‘144 30.9 27.4 
3 175 232.3 603.1 188, 2 190.9 "0531 ‘1675 32.5 57/05 
4 90 160.1 660.6 160.1 161.0 0434 “2109 30.9 24.4 
5 “4 133.9 629.7 139.9 134.3 0629 2538 33.2 24.8 
6 19 107.4 506.5 107.4 107.4 10449 2987 38.0 26.66 
3 6.5 78.7 558.5 78,7 78.6 ‘0372 "3359 37.1 24°6 
8 2°0 52.3 521.4 52.3 52.2 0171 "3530 38.8 25.1 

9 ‘491601 482.6 26.1 26.0 
EEE 
| 910.4 


result is that the relatively slight loss due to. the 


ig an increase of thermal efficiency. If the extraction 
of steam and the heating of the feed water are carried | irreversible drop is more than offset by the gain due 
out in an_ infinite number, of stages between the | to the \increased temperature range of the: regenera- 
teraperatures T, and Tx, it may be shown that if tive portion of the cycle. The, case, is somewhat 
GH be drawn parallel to the ‘waterline’? AK, analogous to that of the ordinary cycle using super- 
then the decrease of work done in the cycle is numeric- | heated| steam ; the inerease, of efficiency is small 
ally equal to that represented by the area G EH. | compared with the increase of temperature, but 
It should be noted that the line GH does ‘of repre- | nevertheless it is an increase. 

sent, the successive conditions of the steam, either! . Perhaps the possibility. of gain of efficiency may. be 
that in the turbine or that in thé heaters; the sole | best. appreciated by reference to. the results. of calcu- 
meaning of the, line GH is that the area GE Ht’ lation in. specifie cases, and it will be. well. to show 
shows numerically that work which the extracted | the method of ¢aleulation in detail. 

steam would have done had it remained. in the | In general, the greater the number: of 
-turbine. For that portion of the cycle below K G, | the regenerative ry pr the hi the 
the heat supplied from an external source is shown | efficiency } it will be Meikad top thd teas btu, 
by the area under K G, and the work done is shown | therefore, to calculate the efficiency for cases in 
by KGEA minus GEH, ie, by KG HA, Thesd| which the number of stages is limited, 

quantities are the same as the heat supplied ‘and! ‘Let the initial absolute WP sm of*the steam be 
work done,in @ Catndt cyclé havitig the sarie tem- | 500 Ib. per squire inch, and ite 100 deg. 





perature limits. In the ideal’ case, therefore, that’! Fah.., and let the condenser vactitm be '29iri. As the 


‘stages in | heating stages 





1 


the saturated steam line at p —~ 90, ¢— 160.1. Li 
no steam were extracted until the expansion had 
reached this point, the maximum. feed ure 
then also being 160 deg. Cent., a ealeulation similar 
to the above shows that the efficiency would be .412. 
Hence, by heating the feed ‘to the higher tempers- 
ture, even though the steam extracted atthe higher 
purpose is superheated, the efficiency 


re for the 

is . There is therefore no fundamental 
disadvantage in using superheated steam for feed 
heating 


Tn , it is not bikely that as many as eight 

vedi ts onae If the steam is!“ bled ” 
2, 4 and 6 only, é.e., where the pressures are 
300; 90 and 19, the efficiency becomes .408; |! 
extracted at of 90 and 19 only, it becomes 
. 404, ‘These are both lower than before, on account 
of the smaller number of stages, but here again the 
addition of a stage in the superheated region resu!ts 
in’ a gain’ of efficiency. 
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It is particularly at high initial pressures and 
temperatures that the addition of high temperature 
heating stages may be an advantage; the gain is 
less at lower pressures and temperatures. Thus, if 
the initial pressure is 250 lb. per square inch absolu 











If, now, the mm 
temperature 
superheated ; ; 
exactly the a. : ‘ by ¢ te 
To calculate probable effect o heating means 
of extracted steam in practice, the procedure out- 
lined above has to be ; to take account of 
departures from ideal ) ions. Instead of an 
line, the probable “ condition 
n entropy 




























isentropic 

line ” for , which UI) 
during the : 

&c., must be used. 


well predieted. ‘Then 
the proba of 
and heater and 
and heaters, The drop 


tion temy in 

ance 5 T . 

heater wi " several , 

Fah., below steam 
The “aes 


steam per hour passing 
estimated from its known 
ing without extraction. 
extraction Will be less, 
of the regenerative working will 
below thosé taken as “if 
is easy, however, to plot eur show 
obtained om @ Base of ‘ 
obtain the a of alin ola 

The number stages, the 
the regenerative heating is to be carried, 
of the intermediate extraction points, the relation of 
heating effected by this means to that possible by 
the use of other available sources of heat, such as 
exhaust steam from auxiliaries, and the effects of 


changes. of load on the plant, must all be included | 


abatement movement will be set forth and discussed. 
The first report states that ‘sixteén authorities in 
the United Kingdom had taken part in the soot and 
»bservation: in he. ye pdiny rob 1. 
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FIG. 1-800T AND DUST GAUGE 


among the factors to be weighed before a decision is | attention will be contined to the figures showing the 


made as to the best combination to adopt. 


water by steam renders superfluous the usual econo- 
miser. In this connection, the pre-heating of the air 
for combustion has to be considered. 

The use of superheated steam for heating has to 
be studied and judged just as these other factors 
must be. It should not be dismissed at the outset as 
condemned by thermo-dynamic principles. 

Another fallacy in this connection may also be 
referred to. It is sometimes stated that, in general, 
superheated steam is not suitable for use as a heating 
agent in a closed heater. The reason assigned is that 
the rate of heat transmission from superheated steam 
is low. It is true that the coefficient of heat trans- 
mission is less than for saturated steam, but in a 
heater the increased temperature range on which 
this lower coefficient is based is usually of little 
moment. The essential point to bear in mind is that 
in cases where the heating steam cannot escape from 
the heater, except in the form of condensate, it must 
give up all its heat contents, measured from the 
condensate temperature, in the heater, no matter 
whether it was wet or superheated initially. For each 
pound of steam entering the heater, therefore, super- 
heated steam will give up more heat than saturated. 

The only effect of a greatly reduced heat trans- 
mission would be that with a given heater, super- 
heated steam would not enter at the same rate as 
saturated steam, since it can only enter at the rete 
at which it is condensed. But the greater part of the 
heat exchange takes place at the saturation tempera- 
ture in both cases, and when the temperature of the 
surface in contact with the steam is necessarily below 
this saturation temperature, there is no reason to 
suppose that there should be any material difference 
in the total quantities of heat transferred per unit 
area. It is said that numerous actual tests have ‘con- 
firmed this view. 

Where the surfaces in contact with the superheated 
steam are not necessarily below the saturation tem- 
perature, as, for example, in well-covered pipe lines 
or the valve chests of steam engines, the conditions 
are different. Here the coefficient of heat transfer 
becomes of more importance, and hence it is that in 
such cases the heat loss from superheated steam is 
less than from saturated. 








Atmospheric Pollution and Smoke 
Abatement. 
By JOHN B. C. KERSHAW, P.1.C. 


Re reports on Atmospheric Pollution ,of_ the 
Advisory Committee attached to the Meteorological 
Office for the year ending March 31st, 1923, and of 
the Verein fur Rauchbekaémpfung in Hamburg, for 
the year ending December 31st, 1923, have come 


Not | 
least in importance is the question of what use to make 
of the heat of the flue gases, if the heating of the feed | 





recently into the author’s hands. In this article 


total deposition of solid matter in the fourteen cities 
and towns in which the measurements were made. 

Taking the figures for London first, we have the 
following interesting comparison of the total fall of 
solid matter in the separate years 1921-22 and 1922-23 
compared with the average for the five years 1918- 
1922, the results being expressed as metric tons per 
100 square kilometres :— 


London's Soot and Dust Pall. 

















Station. 1921-42. | 1922-23. | Five-year 

| average. 
Meteorological Office .. .. 10.252 18,013 | 13,424 
Archbishoo s Park 13,972 13,140 13,763 
Finsbury Park .. ..| | 8,873 9,437 14,478 
Ravenscourt Park -- 8511 | 9431 14,321 
Southwark Park .. .. 12,680 | 13,341 19,178 
Wandsworth Common 10.788 9,812 8.882 
Victoria Park .. .. 9,910 9,586 11,562 
Goldenlane.. .. 13,958 | 16,529 15,311 

General average for all eight } 

stations .. .. a6 Aa 11,093 } 11,736 13,865 





Although when compared with the 1921—22 returns 
the average total deposit collected in 1922-23 at 
the eight stations is slightly higher, the improve- 
ment is considerable when the five years’ average is 
brought into comparison, and, as will be shown later 
on, London’s average soot and dust fall of 11,736 
metric tons per 100 square kilometres, which is 
equivalent to 300 tons per square mile, compares very 
favourably with that of the Midland and Northern 
manufacturing towns. 

Glasgow is the only other city besides London which 
has been sufficiently interested in the air pollution 
question to maintain and operate a large number of 
gauges ; and the figures for the nine Glasgow stations 
are given in similar form below :-— 


Glasgow's Soot and Dust Fail. 





1921-22. 1922-23. | Five-year 














Station. 
average. 
Fone 

Alexandra Park .. .. .. 8,936 9,363 11,988 
Bellahouston Park Sales — 8,586 10,904 
Blytheswood-square —- 15,649 16,399 
Botanic Gardens . . 11,320 10,824 13,770 
ueen’s Park 3 8,105 6,985 11,079 
ehmond Park .. .. .. 11,466 10,806 13,996 
Ruchill Park ¥ YR os 9,761 8,190 12,442 
Tolleross Park ..... .. 10,300 9,561 13,182 
Victoria Park ae en ee 9,762 9410 , 11,641 

General average for al! nine / 
Gtutieme’ 2S ee 9,950 9,930 } 12,812 


In the case of Glasgow therefore the 1922-23 
returns show a slight improvement upon those for 
1921-22; and both show considerable improvement 
upon the average for the preceding five years. The 
Glasgow average deposit of solid matter in 1922-23 
is also below that. of London, and is equivalent to 
only 254 tons per square mile. The educational work 
carried out by the city authorities in the ten years 
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some of the main facts and figures extracted from these | since the observations were started has probably not 
two reports bearing on the progress of the‘ émoke|| been’ without effect updn these results. 


Considering now the returns for the other towns 
named in the last report, we have the following list : 


Soot and Dust Fall in Ten Other Towns. 





Bee Aver of 2,3 
1921-22, 1922-23. or 5 poceading 
3 ae years. 
; -_ Thaio 16,388 
4 — 20,520 
»-| 16008 15,444 15,923 
+] ~ » 14,489 _- 
e-) 88 24,981 22,937 
21 / 16,796 22,970 
c. ) 29,692 29,150 
es 7 3,438 5,987 
~~ 15,117 16,134 18,297 
. ys 7 $637 7,620 





le variation, 
and South- 
the deposits of solid 
year 1921-22 and the 
; whereas Liverpool 
deposits in 1922-23. 
deposits in Liverpoo! 
be i by a study 
towns in the 
is not space to 

r is is a matter 
and remedy. 
solid matter 


are milé in Bamed above, 
; ith se given in previous 
; we Phe following 
—— . -- 
(1914—1915—1) 917—1920— 1921- 1922- 
a) 16.) 27.) 28) Sh 22. 23. 
—— £m . 


we) 


arte by 
ra 













+) — | — | 740 1089) 703 522 759 
..| 5747) 588 — * — S88 561 638 
és — - — | 525 
Newcastle-on-Tyne 477 517 713 639 S34 546 429 
Birming’m (Central) 650 428 
Lond’n (Golden-lane) 304 454 , 356 398 350 #47 423 


St, Helens iP - 627 , 380 387 , 386 
+ pee anoong — 395 
OFT at tth - —-- 370 
London (average of 8 
stations) oo ec oan | Son.» 27. | S8l 304 284 300 
irminghain (aver- | 
age of 2stations)... —— -- _ — | 398 448) 202 
Glasgow (average o: 
Q stations) .. .. - 409 368 438 323 254. 254 
Southport sitet - — - = — | 143 
Rothamsted .. .. . - -- — | 129, 184) 87 


The figures, it will be noted, all showed an increase 
of atmospheric pollution during the war years ; but 
in the larger number of cases the deposit of solid 
matter is lower now than in the years when the 
observations were started; and London, Glasgow 
and Birmingham can pride themselves upon the low 
place they occupy on this table. It must be noted, 
however, that to obtain a correct average in a large 
town or city, several gauges are required; and that 
the Birmingham figures are in consequence not so 
trustworthy as those of Glasgow and London. The 
figures for Southport and Rothamsted are useful as a 
guide to the degree of freedom from dirt we may 
expect to achieve in our large towns and cities, when 
every citizen is thoroughly aroused to the importance 
of freeing the atmosphere from pollution. 


Tae Hamspurc Report. 


The Committee of the Hamburg Verein fur Feuer- 
ungsbetrieb und Rauchbekaémpfung for the year 1923 
states that the membership, after a temporary set- 
back due to the French occupation of the Ruhr coal- 
field, is now increasing again. The financial position 
of the Verein, which was rendered very difficult owing 
to the depreciation of the currency, has been made 
more satisfactory by ‘the grants received from the 
State of Hamburg ard from the Prussian Landes- 
kohlenstelle in Berlin. The chief engineer, Herr 
Nies, reports that the-Vereim’s activities-during the 
past few years have been largely determined by the 
character of the fuel supplies that could be obtained 
in Hamburg, and that three distinct periods are 
marked out, namely :— 


The Coke Period, during the war years, and for the 
two following years, 1919-20. 

The Lignite Period, from 1921 to early in 1923, 
characterised by the increased use of lignite and other 
low-grade fuels. 

The English Coal Period, from early in 1923 to the 
date of this report. 


Each of these periods was useful in revealing the 
shortcomings of the various types of fuel, and in 
giving the engineers and stokers experience in the 
best methods of their combustion. 

The coke period, for example, revealed the very 
low heating value of this fuel to be due to the Joss 
of unburnt coke with the ash, and has led to the 
development and app*ication of the electric and other 
forms of separator for recovering this unburnt 
carbonaceous. material from the ash. 

The period during which lignite was burned showed 
that the chief difficulty was the escape of fine light 
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ash with the chimney gases; while the chief dis- 
advantage of the English coal was the escape of un- 
burned hydrocarbon gases, due to its high percentage 
of volatile matter. 

Owing to the political situation in Poland, the 
supplies of coal from the Silesian mines is now greatly 
restricted in North Germany, and since Germany in 
the future will be more and more dependent upon 
imported coal, much more attention is being given 
to the questions of -quality and heating value, in 
relation to price, and the work of the Hamburg Fuel 
Testing Laboratory is increasing. The 1923 report 
is therefore accompanied by a pamphlet giving the 
results of the tests made by this testing institute in 
the years 1921-23, and the chief interest for English 
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engineers in this publication will be found in the 240 
analyses of English and Scotch coals. 
cover calorific value, moisture, ash, volatile matter 
and coke ; the percentage of combustible matter and 
the calorific value per 100 parts of pure coal substance 
are also calculated. In addition to a large number of 
analyses of German coal, some results for coke and 
peat are also given, and the pamphlet therefore should 
prove of great value to all interested in the introduc- 
tion of more scientific methods for the purchase of 
fuel. 

The technical portion of the Hamburg report deals 
with the methods adopted for obtaining secondary 


The results | 


air in the combustion chamber of the boiler fires, | 


when using bituminous coals high in volatile matter, 
and a new form of injector for use with steam jets 
with a protecting nozzle of chamotte—see Fig. 2— 





in order to prevent burning away and enlargement of 


the jet, is illustrated and described. The report 
emphasises the fact that for the comibustion of the 
hydrocarbon gases, liberated from these bituminous 
coals, without smoke production, it is not only neces- 
sary to introduce the supply of secondary air at the 
right point, but it is also essential that this air and the 
gases should be well mixed, and it describes several 
methods of achieving this result. 

Another section of the report deals with the methods 
of paying stokers on the results obtained as regards 
efficiency of the firing ; and a third section deals with 
the methods of firing adopted on board ship. This is 
a subject that might be taken up with advantage by 
some of our port authorities, for there is no doubt 
that a large proportion of the atmospheric pollution 
in Liverpool and Newcastle is due to the very negligent 
and careless way in which the firing is conducted on 
vessels while in dock. 

Other sections of the report deal with the utilisa- 
tion of the waste heat contained in the chimney 
gases; with new types of measuring instruments ; 
and with household fires; and one or two detailed 
results are given of tests carried out by the officers 
of the Verein on boilers under their charge. The 
Hamburg report therefore is quite a valuable addition 
to the literature of smoke abatement, and should be 
in the hands of all who are studying the question. 








The New Sewage Pumping Station 
at Lincoln. 


THE new sewage pumping station at Lincoln, which 
was officially opened on March 3lIst, presents some 
interesting features, both as regards the type of 
machinery which has been installed and the general 
lay-out of the plant, With the very rapid growth of 
the City of Lincoln during its recent years of industrial 
development it beeame increasingly clear that the 
old beam engine pumps which were installed over forty 
years ago and the existing sewers were no longer 
adequate to cope with the increased inflow of sewage. 
The result was that the outfall sewers often became 
badly waterlogged, and not infrequently they over- 
flowed into the river. 

The present daily volume of sewage at Lincoln 
varies between two and two and a-quarter millions 
of gallons in dry weather, while during heavy rainfall 
the flow increases beyond nine million gallons daily. 
In considering the new scheme it was decided not only 
to provide new plant of sufficient capacity amply to 
meet present-day requirements, but also to take into 
consideration the probable increase in duty which 
might be required over a period of ‘forty years. 
With this aim in view it was proposed to build a new 
pumping station and to equip it with large capacity 
steam-driven pumps and electrically driven storm 
water pumps. The new scheme also provided for 
mechanical screening plant, grit elevatérs and sludge 
ejectors, and the construction of storm water standby 
tanks and relief sewers. The specifications were drawn 





up by Messrs. Elliot and Brown, of Nottingham, who 
were appointed consulting engineers to the under 
taking and who supervised the carrying out of the 
work. In this article we propose to give a brief 
account of the new works and to describe in more 
detail the new pumping station and its plant. 


Tue New Scueme. 


The site chosen for the new station is on the 
riverside between the old pumping station and the 
Corporation refuse destructor, This position was 
selected because during the days of the working week 
an adequate supply of steam-—-over considerable 
periods at a pressure of 180 lb. to 200.1b. per square 
inch—-is obtainable from the destructor boilers, 
while at nights and at the week-ends steam can be 
furnished by two 7ft. 6in. diameter and 24ft, long 
Lancashire type boilers with Thomson downtake 
superheaters. The boilers referred to were removed 
from the old waterworks plant at Boultham and the 
superheaters were added later. In the main pumping 
station, a view of which is given in Fig. 1, there are 
installed three sets of Robey uniflow engines, which 
are coupled to Glenfield and Kennedy type three- 
throw ram pumps through single reduction double 
helical gearing. The pumps lift the sewage to the 
Corporation's works, where it receives full treatment in 
tanks and filters. A capacity of nine million gallons 
daily is provided for, which amount is equivalent to 
three volumes of a future dry weather flow of three 
millions of gallons per day. 

An important part of the new scheme is the excellent 
provision which has been made for dealing with the 
storm water. Under the old conditions this water 
overflowed direct to the river without treatment, 
Centrifugal storm water pumps of the automatic 
electrically operated type have now been installed, 
and are capable of dealing with any excess over the 
nine million gallons flow up to a further eighteen 
million gallons per day.. On the land adjoining the 
pump-house three standby storm water tanks have 
been built in reinforced concrete, and together they 
have a capacity of 750,000 gallons. Each tank is 
150ft. long by 45ft.. broad and 6ft. deep. Weirs are 
provided at either end of the tanks so that when they 
are filled they act as streaming tanks and allow the 
storm water to pass directly into the river. These 
tanks were. constructed by direct labour, which was 
supervised by Messrs. Thornhill Bros., of Lincoln. 

With the arrangement of tanks described the 
sewage diluted by storm water receives sedimentation 
treatment before it is passed to the river. After the 
cessation of rain the contents of the tanks can be 
dealt with by the main pumps and sent up to the works 
for tréatthent. Any rmud/or sediment remaming in 
the tanks is dealt with.by.an installation of Shone 
air ejectors, which was supplied by Lancaster an: 
Hughes, Limited, of Ruabon. 

Both the main and storm water pumps are pro 
tected by duplicate screens which are fitted with 
mechanical rakes for the removal of rags and other 
coarse matter of a kind which might interfere with 
the good working of the pumps. The screens were 
supplied and fitted by Stott and Company, Limited, 
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of Haslingden, which firm also made the elevators | and with a degree of superheat of from 100 deg. to| The three-throw ram pumps are fitted with the 
for the removal of any sand and road grit whieh is 150 deg. Fah. They are arranged to work condensing, | familiar Bowden-Smith multiple clear-way valves, 
likely to be brought down during @ storm water flow. | a jet condenser being fitted to each unit. In the event, 
The machinery, which is in duplicate, is arranged in | however, of a failure in vacuum or loss of injection | when attention to the valves is required to be given. 
a sereen house 24ft. long by 15ft. wide with a depth | water, the Robey patented exhaust gear comes into 
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which certainly facilitate easy and quick removal 
A supply of clear water is led to all the pump glands 
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FIG. 2—LONGITUDINAL 


of 24ft., which adjoins the main pump room, and it is 
driven by stnall electric motors. Tipping wagons are 
provided for removing the screenings to the destructor 
clinker tip. 

It was found necessary to lay down a new relief 
sewer 3ft. diameter and nearly a mile long in order to 
couple up the old outfall sewer to the new pumping 
station. Owing to running sand and building diffi- 
culties it was not found possible to follow the route 
of the old sewage outfall, and a new open country 
route was taken which permitted a drop of 1 in 1000, 
as against the gradient of 1 in 2000 provided in the 
old outfall sewer. In addition to the relief sewer 
above mentioned, a further 24in. pipe was laid along- 
side the existing pipe in the old culvert. The 3ft. 
relief sewer was constructed by W. Wright and Sons, 
Limited, of Lincoln. A. Graham and Sons, of Hudders- 
field, were the contractors for the erection of the engine 
and pump room and the screen tanks, as well as the 
necessary culverts and pipe trenches. Owing to the 
near presence of shifting sand, particular care was 
taken with the machinery foundations in the main 
pump room. 

Tue Pumpine MACHINERY. 
_ A view of the main pumping station is reproduced 
in Fig. 1, and in Fig. 2 a plan of the machinery arrange- 
ment is shown. The whole of the machinery, includ- 
ing the engines, sewage pumps and piping, was sup- 
plied by Robey and Co., Limited, of Lincoln. The 
amount of sewage which was specified to be dealt 
with in each twenty-four hours was nine million 
gallons, and that quantity is pumped by three sets 
of pumps which are designed to deal with four 
and a-half millions, three millions, and one- 
and a-half millions of gallons respectively. The 
engines are of the Robey uniflow type, and they drive 
three-throw ram pumps through single reduction 
machine-cut double helical gearing supplied by David 
Brown and Co., Limited, of Huddersfield. “It ‘is of 
mterest to note that although the pumps are of the 





Glenfield and Kennedy pattern, they were in this , 


case built in Messrs. Robey’s works. At the time when 
the order was placed there was considerable unemploy- 
ment in Lincoln, and it was desirable to empBy loeal 
labour as far as ever possible. Arrangements were 
accordingly made with Glenfield and Kennedy, 
Limited, of Kilmarnock, whereby that firm supplied 
the necessary drawings to Messrs. Robey to construct 
the pumps. The principal particulars of the three 


units are as follows :— 


‘ Large. Intermediate. Small. 

Designed output in gallons 

_ per 24 hours -. «« 4,500,000 .. 3,000,000 .. 1,500,000 
Steam cylinder diameter. . 18in. 16in. 13}in. 

. troke ray? 22in. 20in, 16in, 
Pump barrel diameter 21h 19in. 1l5in. 
Stroke sw.) dm. 80m, 24in. 
Speed of engines -. MOrpam. .. 140rp.m. .. 1402.p.m, 
Speed of pumps - 24e.p.m... 24n.p.m... 24r.p.m. 


The unifiow engines embody Messrs. Robey’s latest 
practice, and are designed to use steam at a normal 
Pressure of from 180 Ib. to 200 lb. per square inch 














SECTION AND PLAN OF SEWAGE PUMPING 


action, and enables the plant to run non-condensing. 
The same gear provides an automatic compression 
release when starting, and is a very useful feature in 
a plant which is required to run frequently day and 

















y Incom: Yj 

Y Cable FF 
<a> Controller Ya 
| A Le 
| fal == Y 
| bk Cl fwiter 4 | 
| a | HT? 
| a) na) ’ 
|B me <i, ip 
jf mame p46 te Jorsts A 
| , ’ 
| PaaS —5:9°— 7:15 —— 

» ore y 
= ae i astes 














| hers Sy 
ot lo 
A | | ee 
, 44 a 
2 Pump ies | moma De 
( g om oF ‘ 
VAs.L NII +060 
OE UC CT YL. OE. : 
- 2:00 Pump B 
Ppec oy, 
4 Nyy ie 
tee 3 
rs . Sees 
od a ae &- 2! 
% eee | es St at 
Lies t5--@ } 
ais to 
3 Pump Wo. 2 | 
mi | 





e105 





eat an cola 





FF 
t 








“Tre Exciter” 4 - 


FIG. 3-STORM WATER PUMPING STATION 


night, and over long periods without attention. Close 
speed regulation is obtained by a shaft governor, and 
the engines are totally enclosed. All the main bear- 
ings, crank pin and crosshead_bearings are supplied 
with forced lubrication. 
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and prevents any obnoxious smell in the machinery 
room. Each pump is furnished with an air vessel of 
large size, which is kept charged by a special air 
charger. A noticeable feature of the installation was 
the smooth and quick running of the pumps, and the 
absence of any noise from the gearing. As will be 
seen from Fig. 2, the delivery pipes from all the 
pumps pass into a common 30in. bore delivery pipe, 
which is connected te the existing mains i 

to the sewage works. Sluice valves are provided, so 
that any unit can be cut in or out as required by 
making suitable connections to the suction and 


delivery mains, 
Tus Srorm-water Pumps. 


In the event of floods or storms, there are short 
periods during which the flow of 9 million gallons 
dealt with by the main pumps would be considerably 
increased. The surplus storm water is handled by 
two electrically driven centrifugal storm-water pumps, 
which are arranged to come into operation auto- 
matically when the level of water in the detritus 
chamber rises above a predetermined depth. The 
pumps and motors are accommodated in a two- 
storey building adjoining the main pump room, the 
motor room floor being level with that of the adjoining 
engine-room. A section and plan of the building, 
showing the arrangement of the machinery, are 
given in Fig. 3. Two sets of pumps are installed at 
present, but provision has been made for a third set 
in. the future. They were supplied by Gwynnes 
Engineering Company, Limited, of Hammersmith, 
and each unit is designed for an output of 9 million 
gallons in twenty-four hours, or 6250 gallons per 
minute at an average of 10 Ib. to the gallon, against 
a total gauge head from all causes of 18ft. The speed 
of the pumps is about 580 revolutions per minute, 
and about 45 brake horse-power is required at the 
pump coupling, with an efficiency at the above- 
mentioned duty of not less than 76 per cent. The 
pumps are 18in. low-lift vertical spindle pumps, of 
the firm’s Invincible type. In Fig. 4 we show one of 
the pumps without the driving motor. Cast iron 
casings, with removable covers at the top and 
fitted with inspection holes, are provided, while the 
pump is supported on heavy cast iron feet. The 
impellers are made of hard cast iron, and they are 
furnished with shrouded vanes. The pumps are 
designed to deal with solids screened up to 1}in. 
spherical size. Referring to Fig. 4, it will be noted 
that the steel impeller shaft is supported by an addi- 
tional outside bearing, which is carried by split 
arch brackets on the top of the pump. This bearing 
is in addition to the heavy gun-metal bearings imme- 
diately above and below the impeller. The motors 
driving the pumps were built by the English Electric 
Company, Limited, and are designed for an output of 
52 brake horse-power when supplied with 400-volt 
three-phase 50-cycle current, and running at a speed 
of 580 revolutions per minute. They are of the vertical 
spindle slip-ring induction type, and are carried on 
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east iron motor stools, which are fitted with gun- 
metal bearings for the pump shafts. The automatic 
control gear and switches were supplied by the 
Metropolitan-Vickers Electrical Company, Limited. 
Drawing, Fig. 3, shows the starting and stopping levels 


and the floor arrangement for the automatic control | 


switch. 
We are indebted to Messrs. Elliot and Brown, con- 
sulting engineers, of Burton Buildings, Nottingham, 


of each set driving the shaft direct, while the high- 
pressure turbine drove the same shaft through 
gearing. In 1912 all-geared turbines were decided 
| upon for two destroyers, and after valuable experience 
had been gained im these vessels turbines of this type 
were placed in light cruisers of 40,000 shaft horse- 
| power, in one vessel on four shafts, in the.remainder 
on two. From thence onwards mechanical reduction 


‘gear became the standard practice. To comprehend 














Fig. 4—-STORM 


for details and particulars of the general scheme, and 
to the respective makers of the machinery for the 
drawings and illustrations of the pumping plant. 





Marine Turbine Reduction Gearing.* 

THE application of the steam‘turbine as a marine 
propelling engine was due to Sir Charles Parsons, to 
whom marine engineers, among many others, owe 
so much, and its rise was phenomenal. In 1897 
Sir Charles showed what could be done in the little 
craft Turbinia, whose turbine developed something 
over 2000 shaft horse-power, and by 1906 turbines 
were in course of construction for a battleship, the 
Dreadnought, of 21,000 shaft horse-power, and for 
the steamship Mauretania and Lusitania of an aggre- 
gate power per ship of over 65,000 shaft horse-power. 
Marine engineers also owe a great deal to the per- 
spicacity and courage of Sir Henry Oram for these 
developments, 

These earlier turbines drove their propellers direct, 
and the propellers ran, therefore, at high speed. 
Cavitation often ensued, and in all cases there was a 
loss of propeller efficiency compared with slower 
running screws. The direct driving turbine certainly 
permitted much higher powers to be obtained than 
was possible with reciprocating steam engines, but the 
latter advantage was seriously discounted by the 
lower efficiency of the propeller. Greater turbine 
blade peripheral speed was desirable in order to 
improve in economy beyond the advances that had 
been effected by other means, but the low propeller 
efficiency stood in the way of increased revolutions. 
Increase in turbine diameter was prohibited, at least 
in warships, on the score of weight and on account 
of the fact that for the highest power machinery— 
that of the battle cruisers—the largest individual 
parts of the turbines were so heavy as to make cross- 
country transport of castings very difficult and the 
handling of them in the machine shops cumbersome 
and inconvenient, They were also liable to change 
of form after machining. 

To remedy all these evils, Sir Charles Parsons again 
came to the reseue with his system of mechanical 
reduction gear between the turbine and _ propeller 
which he had put to practical proof in the steamship 
Vespasian in 1909. Again confidence in the new type 
was rapidly established. From 1909 until the out- 
break of war geared turbines had been fitted in several 
cross-Channel steamers and in cargo-carrying vessels 
represented in the total by over 260,000 shaft horse- 
power. The Navy, tried at first partially geared 


turbines in two vessels, the low- “pressure turbine 


° From the eleventh Thomas ‘Hawksley Lecture, entitled 
The Trend of Development of ay Propeiling Machinery,” 
delivered by Engineer Vice-Admiral Sir George G. Goodwin, 
before the Institution of Mechanical Engineers on November 

7th, 1924 
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the extent to which confidence was felt in the mecha- 
nical type of reduction gearing it must be realised 
that, although experimental work ashore and on 
service afloat had been going on, it is true, for two or 
three years, this radical change in standard practice 
was decided upon during the war, and it is pleasant 
to reflect that that confidence was not misplaced. 
It has since been fitted in all types of ships, from patrol 
vessels of about 3500 shaft horse-power on twin 
screws to the largest ships, and as much.as 38,000 
shaft horse-power has been transmitted to a shaft 
through a single gear wheel, the power being developed 
by a set of two turbines, one high-pressure and one 
low-pressure, each geared by its own pinion to the 
wheel. 

During the war turbine construction for merchant 
ships had for a long time to be suspended, as all the 
turbine manufacturing facilities were required for 
warships, but towards the end of the war period 
double-reduction geared turbines was adopted for 
some of the standard ships, and from the year 1919 
onwards all mercantile marine turbines have been of 
the all-geared type. The geared turbines were 
welcomed, especially in the. merchant service, as the 
slower-running propellers of this type were, in con- 
sequence, of large diameter which facilitated the 
handling and manceuvring of the ship. 

The anticipated better economical performance of 
the fast-running geared turbine and slow-running 
propeller was realised, and its proved advantages in 
this respect in particular are such that the direct 
driving turbine as a marine propelling engine may 
be regarded as quite obsolescent, and indeed obsolete 
as far as manufacture is concerned, especially as the 
geared type lends itself to further improvements 
which cannot be developed in the older type. 

According to the leading authorities, the gain in 
fuel consumption for all purposes in a ship fitted with 
geared turbines may be taken as 15 per cent. when 
compared with the consumption in a similar ship 
under similar conditions fitted with reeiprocating 
steam engines. 

In a paper read by Engineer-Commander Tostevin 
at the Institution of Naval Architects in 1920, some 
very useful information and valuable particulars were 
given respecting gearing as used in the Navy, and an 
interesting statement was made that out of nearly 
six hundred sets of mechanical reduction gearing 
then on service in the Navy-trouble had only been 
experienced in very few. cases;“and that there had 
been in all only six eases of fractured pinion teeth. 
Two of these six cases had occurred during service, 
but had not caused further damage or laying up of the 
ships, and the other four cases occurred during trials 
before receipt of the machinery by the Admiralty. 
This record was rightly regarded as a very satisfactory 
one. 

The earlier merchant ships had also sirnilar satis- 


factory experience, but some of those of a later date 


were not so fortunate, "and several eases of cracked 


‘31 tons to 35 tons 
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and fractured pinion teeth were reported. — The cases 
were not in themselves numerous, nor did the 
reach a high percentage of the gears in use, but they 
oecurred over a short range of time, and the frequency 
of their. occurrence over this period, coupled wit), 
the inconvenience and consequent loss caused by the 
stoppage of the ship’s trading during repairs, toget |; 
with the uncertainty that existed as to the origi) .( 
the mishaps, created a feeling of doubt and mistri. 
among shipowners, which lasted for a long time ; 
perhaps with some of them it still exists. 

The difference between the behaviour of these 

in the merchant service and the more satis. 
experiences in the Navy naturally led to 4 
searching comparison, facilities being freely given «|| 
round to assist in the investigation. The discussi.)),, 
that ensued in engineering Institutions on t},. 
probable causes of failure and on the proposals }.,; 
remedy have been of a high scientific order, and in t |. 
aggregate have provided a fund of information a), 
which will hereafter be valuable not only |:, 
connection with matters relating to gearing, but in 
many other engineering problems. 

The comparison showed in the first place that, ax . 
rule, the merchant service gears had been ordered :. 
the same specification for materials as the Admiralty 
gears. These specifications provided that the pinion: 
should be of nickel steel containing about but no 
less than 3.5 per cent. of nickel, and 0.3 to 0.35 pe: 
cent. of carbon, and should have an ultimate tensil, 
strength of between 40 tons and 45 tons per squar: 
inch with an elongation of not less than 16 per cent 
across the axis of the pinion, and not less than 23 pe: 
cent. in the direction of the axis on British standan! 
test pieces. The wheel rims were specified to be « 
carbon steel, having an ultimate tensile strength « 
square inch. Although the 
specifications were ike, probably the conditions «1 
inspection were more st t in the case of th: 
naval gears. Practically all the gears had been cu! 
on the sme machines, and it was thought, therefore. 
that the degree of accuracy obtained had been simila: 

Similar experience in the important operation of 
fitting the gears in place on board had been available. 
and in many other respects the circumstances and 
conditions were alike. The gears in warships were, 
however, entirely of single reduction type, while 
those of the merchant ships were, at least in the later 
ships and in the ships where the mishaps occurred, 
of double reduction type. The principal reason for 
this difference was that in warships the high powe: 
required did not permit of the very large propellers 
that would be commensurate with the doubly reduced 
revolutions, and frequently it. is impracticable to 
provide suitably inboard for the accommodation of 
double reduction gear. In merchant ships, as a rule, 
the conditions for accommodation are more favour- 
able, and better adyantage can be taken of double 
reduction gear both at the turbine and the propeller 
ends. 

The comparison indicated the desirability of, pro- 
viding for as much freedom as possible to. insure 
correct meshing of the teeth under the varying con- 
ditions of working. Into the comparison was brought 
the. argument that as the gears were designed in 
warships for a full power which was only used in 
emergencies or during exercises, whereas most of the 
steaming was done at cruising speeds of much lowe: 
power, these gears were not so severely tried as in 
the merchant service, where the trading speed at 
which the ship is constantly run approaches very 
closely the full speed. This is a sound argument, 
as the same design factors were used, as a rule, in 
both cases for full power conditions in designing the 
gears, but it had to be borne. in mind that the naval 
gears had been subjected to severe trials during the 
war, when. a large proportion of steaming had been 
carried out at high power. 

It was noted that the propeller shafts of merchant 
ships were usually much shorter than those of war- 
ships, as it is possible and customary in them to place 
the engines relatively further aft, and that in conse- 
quence the gears of the former were more liable to 
high load and shock from torsional fluctuations. 

The comparison was in many respects useful and 
suggestive, but it did not, at any rate immediately, 
provide the remedy, and further investigation and 
piecemeal improvement proceeded. 

The typical arrangements of double reduction gear 
were keenly criticised and important, suggestions for 
alteration and mmprovement emerged. In some quar- 
ters it was contended that the failures were due to 
imaccw@te cutting or dividing of the teeth, or, to 
faulty alignment. of the gear, or to a combination of 
beth, or to the bearing of the teeth on each other 
becoming inaccurate after wear of the pinion bearings 
or, on account, of the twisting of the pinion shaft, 
between the right and left-handed. portions of the 
double helical gear. 

Floating frames, on which the pinions and bearings 
are mounted, supported on flexible beams, or in other 
equivalent manner, were proposed, in order that: the 
gear should be atitomatically kept in accurate position 
after having been set origitially in correct gear. In 
this connection, it was pointed out that no such frames 
had been fitted in the case of any of the successful 
gears in the Navy which had depended upon accuraty 
being maintained by rigid connection between the 
turbines ‘and: gear cases,’ cach having its own sub- 
stantial hull support. 
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Some attached importance to the effects of shock 
produced by, racing, and again some attributed the 
failures to the effects of torsional vibration. 

Consideration of all these matters, those evolving 
from the comparison and the suggestions for modifica- 
tions in details or alterations in design, led to improve- 
nents in running gears and in replace gears, and also 
in subsequent designs that undoubtedly have been of 
benefit. There were, however, many who believed 
‘hat the material of the pinion teeth had been at fault, 
and that deficiency™in the quality of the material 
vom that specified existed at the times of mishap, 
and wasprimarily and pri the cause of failure. 

In support of this view it was observed that the 
a pinion teeth, when examined, showed in most 

ases a fracture which appeared to be much older 
‘ham that of the portion whieh finally broke out. 
It was also noted that the had occurred 


been in service for 
trouble rarely gave 
argued, 

operate to produce i 

had been the cause of failure, as these influences 
would be expected to have as or even greater, | restored. 
ffect in the later service of the i 
iderable proportion of failures 
tho gears might then have reasonably been anticipated 
tv occur. 

The inference was obviously that, at the time of 
failure, the material was at fault, and the matter 
hecame one of strong controversy, metallurgists of 
high reputation and respected opinion taking part in 
the discussions. 

The opponents of this view called attention to the 
actual tests of the material of pinions which had 
iuiled, to both the mechanical tests and microscopic 
cxaminations, made before the material was used on 
service and after failure had occurred, and it was 
accepted by all that in general these tests were satis- 
factory. 

In analysing the details of these failures it is a 


noteworthy and significant fact that almost 
always occurred by the fracture of t . teeth, 
and rarely, if ever, by fracture om defor- 
sation of the wheel teeth, except such as was caused 


'\ consequent damage. This is remarkable, because 
from ges ate ale the strength and d 

of - I have crt that the 
cou reasonably have 
teeth would been 
the cases that came to my 


where failure has been ae to 
teeth, and T have heard of one such case 


It isa test to theory of 
sl apt re 
re action 

—< rion bern 


a pair of teeth in 1 contact and | 
exactly equal. The load on the one is pean the 
same as the load on the ether, and it.is distributed 
over the surfaces in contact in precisely the same 
manner in each case. The conditions producing 
stress at the root of the tooth during the whole period 
of action hetween) two teeth are ‘practically ‘and 
approximately the same for helcial reduction gear 
teeth as they are generally made, and the maximum 
root stress is almost the same m the wheel teeth as in 
the pinion teeth. It is true that. the stress may be 
a little greater in the pinion teeth, but the difference 
is not great and does not affect the present reasoning. 
In most cases it has been avoided by suitably shaping 
the roots of the pinion teeth, If concentrated load 
on @ restricted tooth surface--the theoretical contact 
is a line contact, but that is impossible in action, and 
a surface contact is produeed by elastic deformation 

occurs through faulty alignment, bad cutting, or 
the effect of wear, that concentrated load affects the 
wheel teeth just as it does the pinion teeth, and high 
stress in the latter is accompanied with a correspond 
ing high stress in the former. Similarly, heavy load 
or shock due to racing or torsional oscillation “comes 
with equal intensity and distribution both on the 
wheel teeth and the pinion teeth, and a corresponding 
increase in stress is borne by each. 

It is not argued that this reasoning bs mathematic- 
ally accurate, but it is sufficiently sound for useful 
practical application. 

The result is to indicate that the reputedly stronger 
material, which failed before the reputedly weaker 
material, was either not up to specification—and, as 
before stated, this was never proved either before or 
after failure—or that at the place of fracture it was 
unsound originally or at least prior to the mishap. 
This pointed to the possibility of damage during heat 
treatment, perhaps during the quenching process. 
The evidence of aj ior fracture of a part of 
the broken out portion of teeth that had failed seemed 
to bear out this view, but against this must be put 
the fact that the same ‘treatment had been appli 
ook ee ee 
and have remained successful for . 
many of the which failed had been pomarere 
for surface cracks and faults prior to being put in 
service, and, of course, nothing of the sort was dis- 
covered, or they would not have been used. It is 
true that’ the load comes. more frequently upon a 
tooth of the pinion than upon a wheel tooth, but the 
absolute number of applications of load to wheel 








greater than those which pinions that failed were 
called upon to sustain. Other significant facets and 
features weré brought forward and discussed, but I 
think general agreement has not been reached. For 
practical purposes, that is not now important because, 

marine engineers and manufacturing engineers 
steadfastly proceeded to put their.owhn house in 
order, metallurgists have left no stone unturned to 
improve the material, and the treatment of the 
material, for replace pinions and the pinions of new 


condition into line with the general desire ex 
during the long discussions. I would especially refer 
to the gear-cutting machines and cutting apparat 
which are really beautiful in their accuracy. 
Tesults of these joint efforts have, it is hoped, and as 
far as I know, been satisfactory, and I have been 
informed on very good authority that no cause an 
or fractured gearing hella océen 

and to realise the i pry v this fact, 
of gears now Om Bervice must be 


; that this present satisfactory state of 
and that the eonfidence of ship- 
interested will soon be fully 
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cee at deal hydray)ic transmission were the earliest 
between turbines and pro- 


a. fell into disuse when mecha- 
nical gearipg became a practical piece of engineering, 
as they were not so efticient as mechanical gears, and 
were heavier and more costly. They have been 
put forward again as a means of avoiding the troubles 
which have been experienced with mechanical double 
reduction gearing, but their inherent disadvantages 
have ow their known advantages, and these 
alternatives to mechanical gearing have not been 
adopted in this country. It i generally aceepted 
here that electrical transmission, which has been 
extensively adopted in the Aimericay Navy, is too 
heavy for ‘naval purposes, having regard to the other 
important fighting lities that the excess weight 
would prejudice too costly for the pegen te 
marine. Hydraulic transmission has been 


Germanyyand in Russia, but its ef 
has Tess thar. that of electri 
and m then that of mechaz 
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Ree thing through | in our own 


and that many engineers and other scientists other 
than those directly interested in the development and 
main purposes can lend a hand in the process. 

Assuming that confidence in mechanical reduction 
gearing has been, or soon will be, re-established in the 
merchant service and rival the unshaken confidence 
that it has held in the Navy, the way is open for 
further developments of the all-geared turbine for 
marine propulsion. It is net likely that installations 
will be required of higher aggregate power, or of 
higher power per shaft, than those already in service 
have developed, but if such requirements should be 
put forward the way is clear for a Jong distance, and 
no difficulty will arise, 








One Hundred Years of British 
Railways. 
No, XX.* 


THE GREAT KASTERKN;: MANCHESTER, SHEFFIELD 
AND LINCOLNSHIRE ; GREAT NORTHERN. 


THE earliest section of the Great Eastern Railway 
was the Eastern Counties Railway—6 & 7 Will. IV., 
c, 106, 1836-—which was to have run from London 
to Norwich and Yarmouth but only reached Col- 
chester. It had a temporary station in Devonshire- 
street, whence the portion to Romford was opened 
on June 28th, 1839. The terminus at Shoreditch 
was brought into use on June 30th, 1840, on which 
day the line was carried to Brentwood, and on March 
29th, 1843, on to Chelmsford. The next section 
was the London and Blackwall Railway, which was 
authorised, as the Commercial Railway, by 6 & 7 
Will. IV., c. 123, 1836, opened between Minories 
and Blackwall on July 6th, 1840, and extended from 
Minories to Fenchurch-street on August 2nd, 1841. 
A branch from Stepney to Bow was brought into 
service soon after it had been inspected by the Board 
of Trade on December 2st, 1848, and thereby a 
junction was made with the Eastern Counties and 
with the line that later was to be known as the North 
London and with a branch to Haydon-square, on 
May Ist, 1853. The Blackwall Railway was origin- 
ally worked by ropes. That was done on the advice 
tendered. on May l7th, 1836, by Robert Stephenson 
to ow Houte of Commons Committee which con- 












designs, and to bring the material in its prewed i 


sidered the Bill for the railway. He said that he and 
his father the use of locomotives in towns 
on account of the danger of fires from sparks. On 
trains starting from the London terminus there were 
two carriages for Blackwall and one each for the 
intermediate stations. The latter were de- 

eee tes as they arrived destina- 
re-attached on the rhe 9 journey. 
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runs a branch from to Peterboro’, opened on 
January Ist, 1847, t off the Yarmouth and 
Norwich runs the Lowestoft Railway, opened in 
July, 1847. From Ely there runs also the Lynn 
and Ely Railway, which was part of the East Anglian, 
and was opened from Lynn to Downham on October 
27th, 1846, and to Ely on October 26th, 1847. The 
East Anglian Railway Company had a line to Dere- 
ham, which was brought into use in three stages on 
October 27th, 1846, August 16th, 1847, and September 
llth, 1848, respectively. On the last named date 
the same company’s Ely—-Huntingdon line wasbrought 
into use from St. Ives vaipntingdon. 

The Eastern Union @arried the 
on to Ipswich on June 16th, 1846, wh 
tion with Bury St. Edmunds was given on 
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THe MANCHESTER, SHEFFIELD AND LINCOLNSHIRE. 


The original member of the Manchester, Sheffielil 
and Lincolnshire Railway—afterwards the Great 
Central—was the Sheffield, Ashton-under-Lyne and 
Manchester Railway Company which, under 7 Will. 
IV., ©. 21, 1837, built a line from the Manchester anil 
Birmingham at Ashburys, Manchester, to Sheffield. 
The Great Grimsby and Sheffield Junction Railway, 
8 & 9 Vic., ce. 50, 1845, carried the line to Grimsby, 
whilst the Sheffield and Lincolnshire Junction Rail- 
way joined the latter to the Midland’s Nottingham 
and Linceln at Lincoln. The first stage was the 
opening to Godley on November 17th, 1841 ; Sheffield 
was reached on December 22nd, 1845; and the 
Grimsby line and the branch thereof to Lincoln were 
opened throughout on July Ist, 1849.. On the Man- 
chester and Sheffield line is the Dinting Viaduct, 
1465ft. in length and 90ft. high above the main road 
and 121it. above the level of the brook. Woodhead 
Tunnel is on the same line. 1t is 3 miles 20 yards in 
length, on a gradient of 1 in 200 rising towards 
Sheffield, and the eastern portal is 966ft. 5in. above 
low water mark of 6ft. 10in. under the old dock sill 
at Liverpool. It was, at first, a single track tunnel 
with shafts on one side so as to serve @ second tunnel, 
when built. Vignoles was the original engineer, and 
put the estimated cost at £98,467. But Locke was 
appointed to carry out the work, and he at, one 
doubled the estimate, as, in his opinion, the arching 
of the tunnel with brickwork and masonry. was 
essential. Eight hundred men were, on an average, 
working in the tunnel at one time, and it is recorded 
in the Life of Joseph Locke that owing to bad arrange- 
ments made by the contractors 28 men were killed 
and 200 maimed for life. Locke then put Nicholas 
Wood in charge, and order, it is said, was substituted 
for chaos. 

Several lines in the Doncaster and Barnsley district 
were opened in the period between July Ist, 1851, and 
November ist, 1855. One of them ran from Don- 
caster to Keadby. It was brought into use on 

lst, 1859, and extended to Barnetby on 
the Grimsby main line on October Ist, 1866. The 
latter line was carried on to Cleethorpes on March 
2nd, 1863. 

Several lines in the Cheshire district were opened 
in 1862-63 and subsequent years. An agreement 
was arrived at with the Great Northern Company for 
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in, the three companies, established, in 1865, the 
Cheshire Lines Committee. The lines opened and so 
owned were :—Altrincham-Knutsford, May 12th, 
1862; Knutsford-Northwich, January Ist, 1863); 
Northwich--Helsby and Cuddington Winsford, Marchi, 
1866 ; Mouldsworth—Chester, November 2nd, 1874 ; 
Woodley-Stoeckport, January 12th, 1863 ; Garston 
Brunswick, Liverpool, June lst, 1863; Godley 
Woodley and Stockport-West Timperley, February 
ist, 1866; West, Timperley-Garston, August Ist, 
1873 ; Brunswick-Liverpool, Central Station, March 
2m, 1874; and Glazebrook-—Cornbrook, Manchester, 
September 2nd, 1873. 

The Manchester, Sheffield and Lincolnshire Com- 
pany made a line from Hyde to Compstall-Marple— 
which was extended to New Mills on July Ist, 1865. 
On August 2nd, 1875, the Ashburys-Romiley, the 
Reddish—Portwood and the Romiley—Bredbury curves 
were brought into use. 


Great NORTHERN. 


The Great Northern was the youngest. of the dozen 
or 80 principal British railways. Whilst communica- 
tion between London and York vid Cambridge was 
discussed in 1835, 1¢ was not until 1844 that a more 
direct. route was seriously considered and not until 
1846, by 9 & 10 Vie., ¢. 71, that powers were obtained. | 
In 1850 the Great Northern decided to stop short at | 
Deneaster, as the Lancashire and Yorkshire offered | 
running powers from Askern to Knottingley and from | 
Knottingley to Wakefield, and the York and North 
Midland volunteered similar facilities as regards the | 
short length south of Askern and from Knottingley | 
to York. The Lancashire and Yorkshire offered 
also rumning powers from Pontefract to Methléy: | 
Thetwe Leeds was reached over the Midland by the 
Lancashire and Yorkshire's running powers: 

The East Liveolnshire limes were opened thus :— 
Grimsby to Louth, March Ist, 1848.; Louth to Firsby, 
September 3rd, 1848 ; Firsby 'to Boston, October Ist, 
1848. The Great Northern was opened »+~Lincoln 
to Gainsborough, April 9th, 1848; Doneaster to | 
Askern, August Sth, 1848 ; Boston to Peterboro’ and 
Boston to Lincoln, and thence over the Manchester, 
Sheffield and Lineolnshire to Rettord, October 17th, 
1848 ; Retford to Doncaster, September 4th, 1849 ; 
London (Maiden-lane) to Peterboro’, August 8th, 
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1850 ; Hitchin to Royston, October 21st, 1850; 
Royston to Shepreth, August Ist, 1851 ; Peterbore’ 
to Retford, July 15th, 1852 ; King’s Cross to Maiden- 
lané, October 14th, 1852. 

Communication with Nottingham was given from 
Grantham, by the Nottingham and Grantham Rail- 
way, on July 15th, 1850; a line from Bowling, on 
the Lancashire and Yorkshire, to Leeds, Central, 
was opened on August Ist, 1854 ; from Grantham to 
Sleaford on June 16th, 1856 ; and Sleaford to Boston 
on April 12th, 1859 ; Wakefield to Leeds on October 
5th, 1857; and Doncaster and Wakefield— joint with 
the Manchester, Sheffield and Lincolnshire—on Feb- 
ruary : Ist, 1866. The branch..from , Basendine, to 
Stamford was brought into tise on November Ist, 
1856, that from the sameiplace'to Bourne on May 16th, 
1860 ; and that from Stamford to Wansford on the 
London and North-Western’s line to Peterboro’ on 
August 9th, 1867. The Bourne line was extended 
to Sleaford in January, 1872. Hertford and Dun- 
stable branches were opened on March Ist, 1858, the 
former was extended to Luton on September Ist, 
1860, and the St. Albans branch was brought, into 
service on October 21st, 1865. The Edgware branch 
was opened on August 22nd, 1867 ; the Enfield line 
on April Ist, 1871 ; the Barnet branch in April, 1872 ; 
and that to Muswell Hill on May 24th, 1873. , The 
Stafford and Uttoxeter—-a private concern until 
1881--was opened in December, 1867. ‘The Skegness 
branch was opened from Firsby to Wainfleet, in 


| November, 1871, and throughout on July 28th, 1873. 


The line, from Bardney to Louth was _ brought 
into service as far as South Willingham in 1874, to 


| Donnington on September 27th, 1875, and to Louth 


on December Ist, 1876. The Shipley. branch was 
opened on January 18th, 1875, and the first, stage im 


| the invasion of the Derbyshire coalfields was the 


opening, in September 1875, of the line from Colwick 
to Pinxton. 








AFTER visiting Amsterdam to rp ees the Dutch systems 
‘ousing Committee has 
recommended the City Council to build 5600 concrete 


| houses on the principles now in vogue in Holland. The 
| Council has agreed to the recommendation, subject to the 
' sametion of the Ministry of Health, and has ‘fixed the 


maximum cost at £525 per house. The Housing Com- 
mittee is now considering a scheme for 5000 similar houses. 
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TURBO - ALTERNATOR 


The Power-house at Port Elizabeth. 


DurtnG last May the Mayor of Port Elizabeth, 
South Africa, formally put mto servite the new 


3000-kilowatt, 6600-volt turbo-alternator at the 
municipal electric power station of that town. The 
additional unit more than doubles the gererating 
capacity of the station, which before its installation 
consisted of 2700 kilowatts, comprising three Brush 
|and two Fraser and Chalmers Engineering Works 
| (Erith) turbo-alternators. 

The impetus given to Port Elizabeth as a manu- 
facturing centre in recent years rendered that capacity 
insufficient to cope with the needs of the city, and 

| the mitinicipality even had to refuse applications for 
electrical power. ‘That state of affairs no longer 
| éXiste, and the authorities are now in a position to 
cope with itnmediate demands, while, when the second 
| 3000-kilowatt ‘set is in position on the foundations 

| awaiting it, the municipality will be able to cope with 
any demands for some time to come. 

Pour years ago the City Council undertook to double 
its electricity supply, the plant at work at that time 
representing a capital expenditure of £200,000. To 

| earry out the extension a loan of £200,000 was sanc- 
| tioned, but it was found possible to finance the under- 
| taking without borrewing, except from other funds 
| im the jon of the Council. The extra £200,000 
| will therefore enable the City Council more than to 
| treble the capacity of the plant by the addition of 
| two 3000-Kilowatt sets, the turbine unit in each case 
| being of Parsons manufacture. There have also been 
installed two 500-kilowatt moter goperators made by 
| Bruce Peebles and Co:, Limited, of Edinburgh. 
| Steam for the new plant is provided by two 2000 
| horse-power Babcock and Wilcox boilers; each of 
which is equipped with automatic stokers, . A feature 
| of the boiler-house is the coal bunkers, which have a 
| capacity of somé 1500 tons, and were designed and 
constructed by Messrs. Murray and Stewart, of 
| Johannesburg and Port Elizabeth. The fuel from these 
| bunkers is conveyed to the boiler-house by belt con- 
| veyors. Spanning the main engine-room there is 4 
25-ton ovérhead travelling crane. 

The Port Elizabeth electrical undertaking has been 

a success from its inception twenty years ago. In 
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1910 the electrical department had 985 customers 
connected. £6 its Mains and they consumed 800,000 
units per annum and provided an income of £19,180. 
jn 1921 it had 3391 customers using 4,061,338 units 
and an income of £48,419, Last year the department 
jul 4481 consumers, it sold 5,389,746 units, and had 
an income of £66,696, So that between 1910 and } 
1923 the number of consumers increased by 3496, 
the seles of energy by over 44 million units, and the 
noome by £47,516. The undertaking has in fact con- 
tributed to the general revenue of the city, thus 
issisting in the relief of rates. 

Several views of the power-house are given here- 
vith. Fig. 1 shows the boiler-house during the erec- 
tion of the new plant. On the right is the coal-hand- 
ling plant, which consists of two belt conveyors, a | 
hucket elevator and an automatic weighing machine. 
Fig. 2 is a general view of the interior of the turbine | 

wm, With the new unit at the far end. Fig. 3 is a | 

iow of the room from the opposite end with the new 
init in the immediate foreground. Fig. 4 shows the | 
new unit separately, | 








institution of Mechanical Engineers 


NORTH-WESTERN BRANCH. 


\vr a ineeting of the North-Western Branch of the 
institution, held at the Engineers’ Club, Albert-square, 
Manchester, on Thursday, November 6th, 1924, Professor 
\\. T, David, M.A., Se.D, (Member), presented his 1 
on °° The Missing Pressure in Gas Engines” and “ Heat 
Low in Gas Engines.”” Mr. Alfred Saxon was in the 
chair. 

Mr. Dempster Smith read a communication from Mr. 
Velford Petrie, who said that the first paper contained 
in Fig. 5 an interesting addition to the numerous internal 
cnergy eurves which have appeared from time to time. 
lhe method of preduction was new as far as he was 
aware, and the accuracy of their actual values depended 
op the eloseness with which the heat of combustion or 
calorific value of the coal gas in the veasel was determined. 
It would, he thought, be of value if Dr. David would 
indicate in his reply how he had obtained these calorific 
values, whether by experiment or by calculation, and 
partieularty how he had succeeded in being sure of them 
to one-hundredth of e centigrade heat unit or about 1] part 
in 2000. In the steam nozzles research of the Lostitution 
the Committee had originally aimed at taking all readings 
to 1 part in 1000, but eventually hed had to be satisfied 
with an accuracy of Lin 500. Even then it was not 
ure of their results to a greater aceuracy than plus or 
minus 1.0 per cent. when dealing with small heat drops 
of the order of 3 C.Th.U... That fact was shown by pre- | 
senting their results as bands imstead of as fine lines, 
and he would like to enter @ plea for that method to be 
extended to other published work where possible. 

With regard to the second paper, be suggested that two 
factors were not taken into account when establishing 
connection between the closed vessel experiments and 
the actual working chamber of an internal-combustion 
engine. They were the effects of turbulence and density. 
If followed from Osborne Reynolds’ law of heat trans- 
inion that the rate of heat transfer in an internal-com- 
bustion engine would increase with the density, im other 
words, with the compression, and alke with the degree of 
turbulence present, which corresponded to the velocity 
in Osborne Reynolds’ expression. 

Mr. Kersey asked for further particulars about the bolo 
meter and the reflection method described by the author. 

Dr. Coward remarked that in a sphere with emission 
in the centre, there could be little doubt that the flame 
started at the point of emission, and travelled as a spherical 
shell reducing all parts of the surface simultaneously. 
In central ignition in a cylindrical vessel, the flame, if | 
it travelled as a hollow sphere, reached some parts of the 
wall before it reached the others. It took a little while | 
to get imto the comers of the cylinder, and that fact might 
account for the form of Dr. David's, curves, He would | 
like to have Professor David's dictum as to what was the | 
condition of things when flame had been passed through 
the mixture. Was there a lot of luminous gas behind 
it sweeping up the 25 per cent. molecules that had not 
burnt at all, or, alternatively, completing the combustion | 
of practically all the carbon and hydrogen ? 

Mr. Onions attributed the loss of heat in gas engines to | 
incomplete combustion. 


Professor David, in reply, said that he was particularly 
anxious to know whether, in practice, the heat loss per 
unit area meoreased somewhat in the way in which he had 
tried to indicate im his second paper. For example, 
whether the heat loss in an engine with a eylinder of 150 em. 
diameter was actually, when using the same mixture, 
sbout 50 per cent. greater than in the smaller engine. 
One of the speakers raised the question of the stroke ; 
that, as a matter of fact, was just a little difficult to reply 
to, but he (Professor David) thought it did not really 
matter very much. The diameter was a very important 
thing, because the essential part of a heat loss took place 
during actual explosion in the very early portion ef the 
expansion curve, so that stroke was not very important. 
It had an influence ; but he thought that influence would 
be proportionately small. There had been a great deal of 
discussion on the matter of accuracy. Under similar 
conditions, he had made a large number of experiments, 
and the photographic films had been so consistent that 
any two could be superimposed one on the other. He 
could voueh for an accuracy of 1 per cent. Dr. Coward 
had raised the question as to whether the backing of the 
curve at the top was due to the burning of the gas. To 
some considerable extent he (Professor David) had no 
doubt it was, but consideration of Hopkinson’s experi- 
ments would show that the flame reached the corners. 
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Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 
WORLD POWER FROM THE EARTH'S INTERIOR. 


Sin,—Will you permit me the liberty of conunenting upon 


| your valuable article “ Exploring the Depths,” referring to the 
| revival of Sir Chacles Parsons’ proposal to bore into the earth ? 


Possibly many thousands of persons will see your article who, 
like myself, have never read of Sir Charles's suggestion. Many 
who now do so may be inclined to refer lightly to Jules Verne, 
Camille Flammarion, H. G. Wells, &c. &c., and smile. Yet in 
1836 Jacob Perkins proposed to utilise the falls of Niagara for the 
traction of railway trains, and for industrial purposes, for a con- 
siderable radius of country around them, and this by the inter- 
mediary of compressed air—a means which is employed to-day 
in Switzerland, where clectric current and the emanations from 
petrol or coal would all be potentially dangerous. But how many 


| years did the United States wait until they employed the Falls 1 


And we might wait still as many more for the boring of the earth 
to satasfy all our power needs unless some early experiment was 
decided upon at a particularly “ thin” place in the crust, as, 
for example, near Vesuvius or Etna. For the purposes of power, 
care would be necessary not to go so deep as to tap the molten 
tone. Long before that was reached a temperature of 1200 deg. 
(cherry heat) might be touched, which would give an endless 
supply of steam and without any need of metallic boilers if the 
water were forced down, by hydraulic ram, through one well, 
to come up again through a twin well touching upon the same 
strata. 

In a country poor in combustible materials such as is Italy, 
the success of such a venture would be of vast importance for 
its economic future. Besides Naples and Sicily there are, of 
course, other parts of the world over seismic zones —Japan, 
San Francisco, &c.—-where comparatively shallow borings might 
be expected to touch high temperatures. In this country Essex 
would probably bo « favourable spot. In the Alps 12 miles of 
rock have been bored through in a horizontal direction through 
pressures and through heat. It is costly work ; so also are long 
pipe lines and great water power stations in those countries 
favoured by heads of water. By boring vertically instead of 
horizontally we come inevitably to an endless source of power, 
right beneath our feet, and which would provide all the power 
we can ever need for industrial purposes, for railway and road 
transports, &c. Occasionally we might attain such temperatures 
as would, with suitable pressures, permit the manufacture of 
diamonds. 

The borings would, of course, encounter many difficulties, 
notably in water-bearing strata at shallow levels, when we might 
expect hot water at all degrees of temperature, and which borings 
could then be abandoned for the perpetual supply of cities with 
all the water that is required for heating and cleansing in both 
domestic and industrial establishments. Other borings would 
then have to be undertaken, miles in depth, to attain solid rock 
at red or yellow heats, beyond which level no useful purpose 
would be served. Unless thought is frequently directed to the 
source of power, no one is likely to apply energy to its initiation, 

Novembor 10th. X. 


EX-SERVICE MEN AND EMPLOYMENT. 


Sun, On Nevember Iith the thoughts of all of @ turned 
iiresistibly towards the Great War and the men who wénh-vietory 
and eusured safety for the Mother Country and the Empire, 

Froin time to time appeals have been made to thase in autho- 
tity, whether in commercial or professional firms, to provide 
employment for ex-officers, and very satisfactory regults have 
been attained 

Over 79,000 ex-officers and educated ex-Service men have 
been assisted by the Appointments Department of the Ministry 
of Labour to find appointments, The number remaining on the 
register is 2300, and it is on their behalf that I venture to appeal 
to your readers, The aim of my Comunittee is to find suitable 
work for these men immediately, and I believe that @ renewed 
effort on the part of employers and the public generally would 
result in « solution of this pati#nal problem 

The rogister covers men of every qualification ; men who but 
for the wa: would doubtless have been holding honourable’ and 
responsible positions in busness life. Many are very near want 


| and are suffering the greatest of all tragedie<, that of being unable 


to provide adequate support for their wives and children. 
Employment is the only and true solution, and it is the one thing 
the men ask for. 

There must be many who can help us, directly or indirectly, 
whether by notifying us of vacancies, or by calling the attention 
of employers to this appeal. May we not count upon all such 
to do their best for us in the knowledge that they will be 
materially assisting to pay the country’s “ debt of honoar”’ to 
the men through whose sacrifices she was saved 

Vacancies should be to the National Appointments 
Committee, 3-4, Clement's Inn, Strand, W.C.2 (telephone, 
Regent 5220). 


sent 


W. A, Butxketey Evans, 
Chairman, National Appointments Committee 
(Ministry cf Labour and Officers’ Asgociation), 
Lomlon, WC. 2, November 6th. 


THE SERVICE OF LOCOMOTIVES. 


Srn,-—In his address as president of the Institution of Loco- 
Mr. J. E. 
of the most important considerations im the management of 
a railway, namely, the workings of the locomotives. In the 
be s\stematroaily 
ealled wpon to work up to their maximum power.” There are, 
1 suggest, two sides to this question. Shall locomotives be 
run within their capacity and thus with economy from the fuel 
and maintenance standpoint, or operated to the extent of their 
power, and thus produce greater ton-miles per hour and at the 
expense of a greater fuel rate per unit of work done and at 
possibly increased repair charges ? It is well understood that 
at maximum power, that is, when the boiler is giving its highest 
evaporation, its efficiency is lowest, and that everif at the 
same time the cylinder efficiency is good (which it may be owing 
to the cut-off and speed obtaining) the overall efficiency will 
be comparatively small. No doubt under such conditions 
boiler maintenance charges will be somewhat imereased. The 
other side of the picture lies in the fact that engines when worked 
to capacity are earning more for their owners than would be 


motive Engineers, Anderson drew attention to one 


course of it he said “engines should not 
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the case if underloadod, and it is an opon question as to which 
method of working is, in the long run, the more economical from 
the standpoint of earning power per locomotive, which is the all 
important question with the management. Lf an engine which 
can develop 1400 horse-+power is only giving, say, 700, then the 
ton-mile hours produced will be in the neighbourhood of one-half 
those obtainable, and hence the engine is not being fully utilused, 
though, as I have already pointed out, the feed rate por ton milo 
will be less, and probably certain maintenance charges will be 
redueed. 

In reality the question of the correct assigning of locomotives 
and the facilities available for their proper care whon in traffic, 
govern the matter to a great extent, and if the latter are what 
they should be, we feel there will be no real difficulty in working 
the modern locomotive up to full capacity, provided that it am 
possible at the end of @ run to give it that attention which may 
be required. The leas ® locomotive does for its day's work the 
more of them are required to move a given volume of traffic, 
and the interest charges alone on the capital cost of surplus 
locomotives, to gay nothing of the expenses incurred by the 
running of additional trains, may very easily assume consider - 
able proportions and far outweigh amy losses caused by system- 
atically operating engines to capacity. 

The modern locomotive is very different from its sister of 
yesterday, and improvements, such as the use of multi-cylinders, 
bringing a subdivision in stresses, and other developments i 
the design and construction of boilers and superheaters, aud the 
tite Gf hot feed have all helped to ease the strains imposed by 
hard work. If such were not the case we should have most 
reluctantly to believe the work of our modern designers to be um 
vain. E. P. 


THE MISSING PRESSURE IN GAS ENGINES. 

Sim,—Referring to Professor David's paper on “* Missing 
Pressure in Gas Engines,”’ and the following discussion, reported 
in your issue of October 24th, it is probable that many expori- 
ments have been made, the results of which would throw light 
on the matter. 

In making tests of various designs of carburetters on air 
cooled single-cylinder petrol engines [I have found, in the case 
of one design, that it was impossible to obtain a free-running 
piston at the speed giving maximum power on fall throttle 
A cast iron piston having a clearance of about 1} per cent. of 
the cylinder bore ran tight under these conditions. This i# 
ebout four or five times the normal 1 i \ Only 
with the addition of « spark gap would any sparking plug tried 
give regular firing. Similar, but less severe, results were expe- 
rienced with two other engines, including one with O.H. valves 
and alumininm alloy piston, a free working piston never being 
obtained. 

The abnormally high piston (and cylinder head) temperatures 
were dne, in my opinion, to the rapidity and completeness with 
which combustion togk«place. Perfect firing was experienced 
in maximum speed tests made with the O.H.V. engine with either 
a large or a small jet fitted in the carburetter, the capacity of 
the former being 2.4 times that of the latter. With the latter 
jet, though the mixture was obviously very weak, an engine 
speed of over 6000 hut was hed under reduced load, 
meximun: power being ordinarily given at about 5000 revolu- 
With a jet fitted giving maximum power half the normal 

These 
ped were 








trom. 
ignition advance gave as high a speed as full advanve 
facia show that the excessive t tures ex peri 
due to no fault in ignition or carburation. 

I have since designed and made a carburetter that was uteomded 
to-eliminate the temperatare troubles, and to embody other 
improvements. This has proved so successful that I now use 
a lorig reach touring plug under load conditions that previously 
caused trouble with plugs of racing type, have no piston trouble, 
get abnormally high maximum power, and consume far less oil. 
Great economy in fuel consumption has always been a feature 

Mr. Pye states that dissociation is a “ specifie property of the 
mixture” and is “dependent only upon the temperature and 
pressure of the gas.” That being 80, dissociation would have 
greatest efiect when the highest temperatures were reached 
Can he suggest any other cause than more rapid and complete 
combustion for the high temperature evidences I mention 7 

If the above is conceded, it follows that normally cornbustion 
is not complete until a considerable amount of the heat of com- 
bustion has been converted into work or lost. Dissociation 
cannot be the cause, as it would have still greater effect at th« 
higher temperatures. It may be contributory to a reduction in 
temperatures in both eases. 

Under the very high temperature conditions referred to piston 
friction mist be reduced to a normal amount by effective cooling 
im order to make availablethe full power. As | find that even at 
half the maximam engine speed the later modgl earburetter 
gives decidedly more power, there is little prospect of advantage 
from the earlier (high temperature) model for ordinary purposes 
owing to the inevitably high heat losses. These would appa- 
rently always set a limit to the advantages of very rapid and 
complete combustion of rich mixtures. 

Birmingham, November 10th. J. 





T. Jennines, 


ONE HUNDRED YEARS OF BRITISH RAILWAYS. 


Sim,—-May I point out that your contributor who writes 
“*One Hundred Years of Beitish Railways "’ has, in your issuo 
of November 7th, made a little slip as to the L. and Y. Railway, 
when he says: “ The present Exchange Station in Liverpool, 
then known as Tithebarn -stfeet, was opened on May 13th, 185). 
The 185) station was a high-level station, which was all pulled 
down and lowered to the street level, and the now station was 
oponed somewhere about 1886-87. 

November 9th. 


X. 








\ Tuornycrort Mover Boat.—-Karly in the week we had 
an opportunity of inspecting on the Thames a 30fb. ship's motor 
hout built by John LL. Thernyeroft, Limited, for the Holland 
Americn Line. The beat has accommodation for some forty 
porsens and will be used for tourist excursions from one of the 
eompany’s liners which is shortly leaving Rotterdam for a winter 
cruise in Eastern waters. Her di 1 are 50ft. in length, 
with a beam of 9ft. and a depth of 3ft. 9in. The hull planking 
is of double skin diagonal mahogany and the main frames are 
built of American elm, while the usual deck fittings are supplied, 
and awnings are provided to cover the nger seating in the 
boat. A 30 brake borse-power four-cylinder Thornyeroft engine 
designed to use both petrol and nismstalled, which power 
é0ffesponds to a boat speed of from 7} td 8 knots. The boat is 
a fine example of what a ship’s boat constructed to the latest 
Board of Trade rules should be, and by adding air tanks and 
making one or two Slight modifica:ions it is possible, we learn, 
for the vessel to be utilised as a standard type of life-saving 





craft. 
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A Diesel-Electric Locomotive, 


| IN our issue of September 19th we gave some brict 
particulars and two illustrations of a new Die ol. 
electric locomotive which has been designed }), 
Professor George Lomonossoff—technical adviser «), 
railway questions to the Russian Government i), 
collaboration with the Hohenzollern Locomot 
Works at Diisseldorf. Owing, however, to dij) 
culties which arose in connection with the milit» 
occupation of the Ruhr, the locomotive was ; 
built at Diisseldorf as originally intended, but at | 
Exslingen Engine Works, Stuttgart, where, duri 
the first four days of last week the handing 0\ 
trials took place. These trials were carried out 

a locomotive testing plant which was also built to t 
Hohenzollern Company's and Professor Lomonosso! 
designs. We were privileged to attend the tria 
at which representative railway engineers fr 
almost all parts of Central Europe were prese: 
and in this article some account of the locomoti 
itself, the special testing plant employed, and 1! 
results-obtained will be given. 


Tue Desten. 


The designer of the locomotive, Professor Georg 
Lomonossoff, is well known in Russia and Weste: 
Europe for his systematic. work in the investigatio 
of locomotive losses and for the locomotive tria 
which he has carried out in Russia over a pertod « 
twenty-five years. Technical data obtained frei 
such tests have enabled him to produce a locomotis 
“passport "’ for each type of engme in ase on th 
Russian railways, in which the leading characterist ix 
and concise data concerning the performance of tl 
locomotive are given. As the direct outcome « 
such work came the idea of the Diesel-eclectric, 
thermo-locomotive, whieh was to be designed t 
make more effective use of Russian oil supplies an<| 
to improve means of transport in large tracts ©! 
country where little water, or, at best, only wate: 
unsuitable for boiler use is obtainable. At th. 
present time over 33 per cent. of the locomotive 
in Russia use oil fuel, and on most of the railway 
oil fuel is, therefore, ready to hand. 

The size of the locomotive was determined |) 
some of the exceptionally long and heavy gradient 
which are met with in Russia, to which we shall refe: 
later. In general it may be said that Professc 
Lomonossoff tackled the problem from the point 
of view of the practical railway man rather than 
from the standpoint of pure thermodynamics, A- 
earlier internal-combustion locomotives had only bee 
built for small powers, it was decided to design a 
Diesel-electrie locomotive with the characteristics «t 
a two-cylinder superheated steam locomotive, whic! 
was tested on the Nord Donez Railway in 1915 
This meant a maximum tractive effort of about 
15,000 kilos., or 15 tons, and about 890 horse-power 
at the rails, with a speed of 15 kiloms. per hour. It 
was desired to obtain speeds up to 30 kiloms. per 
hour, but for hauling goods trains a higher speed was 
not thought to be desirable or necessary, as on most 
Russian railways the maximum speed of such trains 
is limited to between 35 and 40 kiloms. per hour. 
Assuming a loss of 20 to 30 per cent. in the tran 
mission of the power from the engine crank shaft 
to the rims of the driving wheels, it was decided that 
an engine of about 1200 to 1250 brake horse-power 
would meet the conditions. 

The Diesel engine nearest to the required size was 
a six-cylinder four-cyele motor running at a speed 
of 450 revolutions per minute, built by the Maschinen 
fabrik Augsburg-Niirnberg, Augsburg. This unit wa- 
chosen on account of the reliable running of sisfila: 
engines designed by that firm for submarme work. 
and because the output and speed of the engine 
closely met the requirements, and quick delivery 
could be given. It may be emphasised that the 
engine was not specially designed for locomotive 
work, although at the time of ordering it was possibly 
the best type which could have been chosen for the 
purpose. The locomotive has five driving axles 
and leading and trailing trucks. Its total weight 
is about 120 tons in working condition, which gives 
the following distribution of weight per axle: Leading 
axle 14.5 tons; each of the five driving axles, 18 tons ; 
trailing axle, 14.5 tons ; total, 119 tons. Each of the 
driving axles is provided with a Brown-Boveri 
enclosed electric tramway motor, and the same firm 
supplied the generator exciters and control gear. 

A general view of the completed locomotive, which 
differs slightly from the design illustrated in our article 
of September 19th, is given on page 553, while the 
drawings, on this page to illustrate the principal details 
of the design. For convenience, the principal dimen- 
sions are reproduced in the following table : 
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Overall length of locomotive... ..- 13,822 mm, 
Overall width ot antenl ttadhneen tok a 
Overall height aPns ‘Werantmm *. . “ 
Gauge, Russian standard, about.. .. 5ft. 
Total wheel base Prope .. 10,400 mm. 

Rigid wheel base .. . bee oy. 5,720 mm. 
Diameter of driving wheels .: .. .. 1,220 mm. 
Diameter of leading and trailing wheels 950 mm. 
Maximum: tractive effort at rail... .. 15,000 kilos, 
Maximum speed .. .. .. «+ «» S0kiloms. per hour 
Weight, light... ..... |... .. ... 113,000 kilos. 
Adhesive weight . we ee ee oe CO oe 
Weight in working order .. .. .. 120,000 kilos, 


As regards the principal dimensions of the Diesel 
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engine, electric generator, and driving motors, they 


are as follows: 


Number of cylinders, four-cycletype .. 6 
Diameter of cylinders eer .. 450 mm. 
Piston stroke .. hy 420 mm. 
Kevolations per minute 450 


1,200 B.EHLP. 
800 kilowatts 
1,500 mm. 

600 -1,000 volts 
5 ampéres 


1: 6,14 


Maximum output 
Cenerator output 

Diameter of generator armature 
Generator voltage . . Fi iggy, 
Maximum current «a eontroller circuit 
Kiatio of gear transmission On motors . 


The general arrangement on the 
hibits the chief features of the final design. 


preceding page 


The 


which, in turn, drives two cooler fans through bevel 
gearing. 

The driving platform of the Diesel engine is at 
the compressor end of the engine, and the usual air, 
fuel and water supply controls are fitted, while close 
at hand is a gauge board on which the various pressure 
gauges are neatly arranged. Along the left-hand 
side of the engine a sunk pit is provided, which gives 
access to the crank case inspection doors. With the 
high piston speed, it was found necessary to fit air 
vessels on each of the two telescopic pipes whieh are 
fitted to each piston. This arrangement is intended 
to prevent water hammer, and means are provided 
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DIESEL - ELECTRIC LOCOMOTIVE FOR RUSSIA 


engine and generator placed longitudinally, 
and the frames. A flexible 
coupling is interposed between the engine and gene- 
rator, and forward of the latter is the main exciter, 
which is driven from the generator shaft through 
rear wheels having a ratio of 1: 2. Provision is made 
for another pair of gears with a ratio of 3: 5, which 
may be fitted for hauling heavy loads. The field 
coils of the main exciter are, in turn, energised by 
another small generator, which is driven from the 
maim shaft by a belt. The field for this small exciter 
is supplied from a hattery circuit. All driving con- 


are 


are secured to main 


for charging the air vessels from the main air receiver. 
The gauge glasses on these air vessels can be ex- 
amined from the pit just mentioned. 

Reference may here be made to the means adopted 
for cooling the circulating water and lubricating oil. 
At first coolers were one of which was 
placed at either end of the locomotive, as illustrated 
in our issue of September 19th. In the final design, 
which we describe to-day, only one cooler is employed, 
Is placed at the rear end, as shown by the 
It is of the tube type, with the water cooler 
The air from the 


two used, 


and it 
drawing. 
placed on the top of the oil cooler. 





the cooler compartment. During the tests the cooler 
operated very satisfactorily. The high-speed fans 
created a slight ringing noise, which, we learn, can 
be done away with by a smal! modification im design. 
The cooler on the locomotive has sufficient capacity 
for winter working, but for summer-time working in 
South Russia, with high atmospheric temperatures, 
a special cooling plant tender has been designed. We 
illustrate it on page 554. It will be noted that three 
coolers are grouped together, and the fans are driven 
by an auxiliary Diesel engine through a flexible 
coupling and gearing. The engine which was used 
during the tests was a three-cylinder Benz engine, 
designed to develop 100 brake horse-power. The 
final design of cooling tender has not yet been decided 
upon, but the drawing we reprodticé will serve to 
show the main features of it. 

The locomotive is provided with standard West- 
inghouse brakes, sanding devices and electric head- 
lights. The drivér’s compartment is situated at the 
generator énd, and control is effected by a simple 
form of controller with a vertical hand wheel. The 
exhaust enters a long cylindrical silencer placed on 





the roof of the locomotive, and the silencer is 
secured to the exhaust pipe by flexible spring 
controlled connections. 

Tue Testirne Pant. 


In order to test the locomotive, it was necessary 
to build a testing plant, and one was designed that 
eould be quickly erected and dismantled for trans- 
port when the tests were completed. It was 
arranged so that different locomotives could be tested 
by a re-grouping of the roller axles and brakes. The 
principle employed is the braking of rollers driven by 
the wheels of the locomotive by adhesion, equal 
adhesion being secured by constant sanding. In pre- 
paring the design, due account was taken of the 
experience obtained with existing locomotive testing 
plants in Russia, particularly with regard to the size 
of the friction roller bearings and the sanding devices. 
The main frame is built of heavy steel girders, which 
are mounted upon a timber foundation in a testing pit. 
At the right-hand end of the general arrangement 
of the plant given below, will be seen the cross beam 
to which the dynamometer is attached. This beam 
is connected to the main frame by stout diagonal 
members, and the scantlings are of such a size as to 
withstand a maximum draw-bar pull of about 25 
tons. The fr etion rollers which engage the ten 
driving wheels of the locomotive are 1 m. in diameter, 
and are mounted on heavy axles, which run in white 
metalled bearings of ample width. Each axle is 
extended at one end to carry a brake disc made of 
cast iron, which engages with a pair of cast iron brake 
shoes. The brake discs are staggered, and each brake 
is enclosed in a riveted tank, which is filled with water. 
By means of a system of levers and turnbuckles, the 
brake shoes are closed upon the brake dises and the 
load is maintained by air pressure in a cylinder seen 
at the left-hand end of the plant, and by a large hand 
wheel, which enables the load to be adjusted within 
fine limits. Early tests made with the plant showed 
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trol is carried out in the small exciter circuit, and 
the amount of current to be dealt with does not ever 
exeeed, we are informed, about 5 ampéres. The main 
generator controller is fitted on the top of the gene- 
rator itself, and is operated by pneumatic-electric 
year, connected with the main circuit breakers and 
the controllers in the driving cab at either end of the 
locomotive. 
were driven by a small hot bulb engine, but this 
arrangement was abandoned owing to excessive 
vibration. At the rear end of the locomotive the 
crank shaft is extended, and drives a cross shaft, 





In an earlier design the exciter units | 


LOCOMOTIVE TESTING PLANT 


fans passes between the tubes of the oil cooler, which 
are arranged in four units, and presents a surface of 
68 square metres. On leaving the oil cooler the air 
passes through the tubes of the water cooler. In all 
there are 4044 brass tubes with an outside diameter 
of 16 mm. and an inside diameter of 15 mm. The 
total cooling surface is about 430 square metres. 
The fans are designed to deliver a maximum output of 
190 cubic metres of air per minute. The water is 
delivered into a cylinder at the top of the cooler, and 
falls. through the tube nest in a zig-zag direction, 
the pump suction being connected to the bottom of 








that a special mixture of cast, iron was required for 
the brake shoes, in order to avoid undue wear, but 
by hand manipulation very constant and steady 
loading could be maintained. During the two-day 
tests we witnessed, the braking at both light and heavy 
loads was remarkably consistent. 

We have referred to the sanding devices. During 
the tests one sander was fitted for each roller. It 
consisted of a piece of about 5in. wrought iron tube 
about 30im. long, and flattened at its lower end. At 


the flattened part near the bottom a connection was 
made to the compressed air main, and opposite the 
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connection was a small copper pipe directing the sand | superheater oil-fired goods locomotive. This locomotive 
between the driving wheel and the roller. By quickly had a total weight in working order of 80,530 kilos. 
boiler 
For both tests the 


opening and closing a tap on the air supply pipe a 
tine spray of sand was obtained. Precautions were 


jand a tractive effort at cent. 


| pressure of 16,130 kilogrammes. 


60 per 
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SPECIAL COOLING TENDER FOR 


DIESEL - ELECTRIC LOCOMOTIVE 


taken to avoid sand getting into the main bearings, ;same fuel oil—a gas oil with a higher calorific 
but after long runs a certain amount of fine dust was | value of 10,716 calories per kilogramme and a lower 
in the air, which created a condition not unlike that of | value of 10.045 calories per kilogramme—-was used. 


ordinary track work, As the locomotive had already 
run a distance approximating to 1200 kiloms. on | 
the testing plant, the friction rollers were not per- | 
fectly round, and there were slight irregularities in 
wear on the tread, which introduced another factor | 
akin to practice. 

Before making the tests hereafter described, the | 
dynamometer and fuel oil tanks were calibrated. 
For this purpose a small committee of independent 
engineers was appointed, and all apparatus was found | 
to be in order. 


Test REsULTs. 


The purpose of the tests was to show without | 
elaborate calculations that the Diesel-electric loco- 
motive is a high efficiency machine ; that its perform- 
ance may be equal to that of a steam locomotive of 
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GRADIENT DIAGRAM 


The determination of the calorific value was made by 
the Stuttgart Testing Laboratory, and for the purpose 
of calculating the thermal efficiency a round figure of 


Taste I.—Test Figures for Diesel-electric Locomotive. 











No Time Average Averageloco- Average Variation Total Fuel oil Overall 
of and tractive motive speed. H.P. in HP. fuel oil used. thermal Remarks. 
test. duration. effort in Kiloms. per at rail. at rail. usedin Kilos. per efficiency. 
kilos. hour. kilos. H.P. hour. Per cent. 
A 8 30 to 9.25, 9,100 25.5 857 830 to 880, 183.4 0.23 27.4 Engine run for 20 minutes 

55 min. or 6 p.c. to warm up. Cooling 
fan not used. Tempera- 
ture of cooling water at 
end of test 47.5 deg. C. 
with an atmosphere tem 

rature of 11 deg. C. 
B 9.25to 10. 25, 4,325 29.6 474 440 to 490, 113.5 0,237 26.5 Conler fans not ood besine 

60 min. or 9.5 p.c. this test 

Cc 10.35 to 15,240 15.8 890 860 to 944, 34s8* 0. 250° 245.3 During 10 min, between 
12.09 or 9.5 p.c. tests B and € the load 

94 min, was increased. 

* Includes auxiliary engine 

on cooling tender. Cool- 

ing tender used for 33 

min. and the tempera- 

tare of the water re- 

duced to 66 deg. C. with 

an atmosphere tempera - 
P ture of 13 deg. C. 

Db 12.09 to Varied from 645 to 1066 = 108. 5* 21.1 to 24.0 Full load on motors, but 
12.33 12.5 to 32.6 variable speed. 

24 min. * Includes auxiliary engine 
cooling tender in opera- 
tion. Max. output and 
efficiency at speeds from 
23.4 to 24 kiloms. per 
hour. Temp. of motors 
at end of test 65 deg. C. 
Diese] engine shut down 
at 12.40 

TaBLe II.—Test Vigures for Steam Locomotive. 
No, fe A verage Average Aver- Variation Total Fuel oi! Overall | Cut-off, 
of Time and tractive locomotive H.P. in fuel oil used in | thermal per cent. Remarks. 
test. duration. effort in speed in at H.P. at used in kilos. per eflic’ey, at full 
kilos, kiloms. perh. rail. rail. kilos. H.P:hour. per cent. throttle. 
A 9.39 to 9,070 24.7 835 810 to 869, 566 0.730 8.67 35 Boiler pressure at end of 
10.36, or 7 p.c. test 162 Ib. per aq. in. 
57 min. ‘ 
B 10.36 to 4,300 29.5 468 440 to 505, 388 0.835 7.6 22 Boiler pressure at end of 
J 1.35, or 9 p.c. test 112 Tb. per sq. in. 
59 min. 
Cc 12.09 to 14,480 17 910 (778 to 925, 514 0.830 7.62 td) Boiler pressure at end of 
12.50, or 18 p.e. test 162 Ib. per sq. in. 
41 min. Test stopped at 12.50 


equal power ; and that the oil fuel consumption may 
be very small. It was therefore arranged to test the 
Diesel-electric locomotive against a ten-coupled 


owing to the weaken- 
ing of a spring on the 
relief valve on the left- 
hand cylinder cover 


10,000—say, 18,000 B.Th.U. per pound—tvas taken 


as the lower value. 


both the tests. These tests were arranged in a group 
of three consecutive runs, the total run approximat ing 
to the conditions obtaining on the famous Verebian 
gradient between the stations Vyshera and Okulouka 
on the line connecting Leningrad with Moscow, 
of which the gradients and loading conditions are sho :, 
in the adjoining diagram. In Tables I. and IL. the test 
figures forming part of the signed protocol to he 
delivered to the Russian Government are reproduce |. 
After a discussion of the figures obtained. it) wa. 
agreed that the performance of the Diesel-eleetric 
locomotive fully met the specified requirement., 
and throughout the trials the engine was shown to by 
thoroughly reliable in its running. The fuel con 
sumption was lower than the figures guaranteed |), 
the builders, and with a variation from about 440 1,, 
1060 horse-power at the rail the total thermal efficien 
based on the heat units in the fuel and the hors: 

power at the rail varied from 21 to 27 per cent. A: 
the close of the three consecutive tests A, B, C, a shor 

test D was run under full load with variable spec 
conditions. Throughout the tests the locomotiy 
ramwery steadily, although each axle was separate!) 
driven, and there might have been a tendency for th. 
load not to be shared equally between the five driving 
motors, which were working in parallel. On tho 
following day the locomotive was run on a short se«- 
tion of 5ft. track, which. however, was not long enough 
to permit other than starting and manceuvring test 

to be made. These tests, however, showed very great 
flexibility in starting and running, as might have bee: 
expected. 

The steam locomotive gave very good results duriny 
a continuous test of 44 hours. It was not possible t« 
complete the arranged programme owing to the 
weakening of a spring in the relief valve on the left- 
hand cylinder cover. At the close of the trials the 
steam locomotive was run on the testing plant at « 
speed of 50 kiloms. per hour for two minutes. During 
these tests a certain amount of “nosing” and side 
movement was noted, but such movement remaine:| 
within reasonable limits. 

The Diesel-electric locomotive designed by Pi. 

fessor Lomonossoff will shortly be transported to 
Russia, and in March next a series of trials will b: 

made on the railway from Moscow to Turkestan. The 
results obtained under actual running conditions wil! 
be awaited with considerable interest. 

The locomotive described is certainly a milestone 
in the history of the internal combustion locomotive, 
and the designers and builders are to be congratulated 
on the successful results which have been obtained. 











SIXTY YEARS AGO. 


Tur claim that has frequently.-been made that the late 
Sir William Fairbairn was one of the first, possibly the 
very first, to give experimental evidence for the existence 
of the phenomenon now known as the fatigue of metals 
~-considerably forestalling the classical experiments of 
Wohler——is amply borne out by an article in our issue of 
November lith, 1864. This article consisted of a reprint 
of @ report made by Mr. Fairbairn, as he then was, to the 
Board of Trade, on experiments which he had undertaken, 
with the assistance of the Treasury, for the purpose of 
determining the strength of iron structures subjected to 
continual changes of load. It would appear that Mr. 
Fairbairn applied a repeated load to his specimens not 
with any idea—at first at any rate—that such a load was 
essentially different to the equivalent steady load, but 
simply in order more closely to imitate the action of a 
railway train passing over a bridge. His specimen con- 
sisted of a beam 22ft. long and I6in. deep, and composed 
of an iron plate jin. thick, with angle irons riveted along 
its edges. ‘This beam was supported at its ends on two 
brick piers. At the middle of its length a weighted lever 
was attached to the lower flange. The load applied to 
the beam by this lever was released and replaced seven or 
eight times per minvte by connecting the free end of the 
lever to a crank pin on a shaft rotated by a water wheel. 
Each application of the load caused the beam to vibrate 
for a few seconds, but the number of repetitions of the 
load was counted without reference to these vibrations 
With « load on the beam equivalent to one-quarter of its 
breaking load, 596,790 applications of the load—occupy 
ing over 24 months—failed to produce any visible altera- 
tion. The load was then increased to two-sevenths of 
the breaking strength, and under this condition 403,210 
additional load applications were successfully withstood. 
Thereafter the load was increased to two-fifths of the 
breaking strength, at which value the beam, after 5175 
changes, giving a total of 1,005,175 applications, broke 
by tension near the middle of the beam. The beam was 
then repaired by fitting it with new angle irons and 
guess the plate. Loaded to one-quarter of its original 
reaking strength the beam withstood 3,150,000 applica- 
tions without failing, but under one-third of its breaking 
strength it failed by tension across the bottom of the wel 





after an additional 313,000 applications. It is of interest 
to add that the vibration accompanying the applications 
of the load was, in Mr. Fairbairn’s opinion, a contributory 
cause of the failure of the beam. 








Lantern Stiipes.—Ed. Bennis and Co., Limited, of 28, 
Victoria-street, Westminster, 8.W. 1, ask us to inform any of 
our readers whom it may interest that they have a large number 
of lantern slides dealing with mechanical stokers and mechanical 
coal and ash-handling plant which they will be pleased to lend 
to societies, institutions or individuals for lecturing ——— 
Particulars of these slides are given in a printed booklet. which 
will be sent free to bona fide inquirers, Outline lectures can, 





The same instruments were used throughout 


if desired, also be furnished. 
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Railway Matters, 





\ REUTER'S message says that the first load of fish from 
otland, travelling by the new train ferry, has arrived at 
The time taken in transit from point to point was 
ur days. The fish was found to be perfectly fresh and 
as cheaper than fish from the Mediterranean. 


(-enoa 


‘Tur Great Western has put into service, in the Birming- 
am district, the first of some new trains for suburban 
traffic which are generally of better appearance than those 
hitherto used in such services. The first-class compart- 
ments are, for instance, upholstered in the new standard 
of brown and gold. 


[HERE are now four lines of way instead of two between 
Spencer-street and North Melbourne Stations in Melbourne, 
and the four roads over the viaduct between Spencer- 

treet and Flinders-street Stations can now be used to 
better advantage. Three-aspect colour-light signals have 
heen provided and two all-electric power-signalling locking 
ramnes. What is now wanted is a new main station, 
nore in keeping with the dignity of Melbourne as a city, 
than the present rambling set of buildings at Spencer-street. 


\ rePorT from Adelaide states that the Commonwealth 
Government has agreed, subject to the approval of Parlia- 
ment, to construct the railway between Northern and 
Southern Australia as far as Alice Springs, but the final 

1 has not yet been decided upon. If the line be built 
irom Kingoona, then the Commonwealth Government 
will be at liberty to tear up the existing line and to con- 

ict the mew line along the Queensland border. The 

rk of construction will begin in June, 1926, and it is 
oped that the line will be available for traffic by June, 
iv29. A third rail is to be laid to Red Hill, thus providing 

vauge throughout between Adelaide and Kalgoorlie. 


lus schedule te the Railway Companies (Accounts and 
Returns) Act, 1911, requires the railway companies to give 
particulars in their annual reports the quantities of 
ballast, fencing, rails and ee ot used each year. The 
porticulars so furnished for 1023 show that 1,663,587 
cubic vards of ballast were used, 555 miles 22 chains of 
fencing, 203,067 tons of rails, and 3,623,086 sleepers. The 
London, Midland and Scottish used 72,047 tons of rails 
and 1,092,510 sleepers, and the London and North- 
Eastern 61,901 tons of rails and 1,265,412 sleepers. The 
former company relaid 345 miles 55 chains of track and the 
latter 272 miles out of a total of 980 miles 29 chains relaid. 


ux Pennsylvania Railroad Company may, it would 
seem, claim to be the first railway in America to be 
sanctioned. Tt has hitherto been assumed that this honour 
helonged to the Baltimore and Ohio, whose charter was 
diated Sebruary 28th, 1827. Now it appears that a charter 
was given <© one Colonel John Stevens on March 2/st, 
1823, incorporating the Pennsylvania Railroad Company, 
which was to build a railway from Philadelphia to Columbia 
on the Suequehanna River. Work was begun im April, 
1828, and the line opened in 1834. The latter date was ten 
years later than the opening of the Stockton and Darlington, 
and, moreover, four years later than the bringing into use 
of the first 13 miles of the Baltimore and Ohio Railway. 


Tur Railway Age (New York) of the Lith ult., in com- 
menting on the reporters appointed for the 1925 Inter- 
national Railway Congress, alludes to the United States 
having no direct representation in the discussion on the 
problem of light railways. We agree with our contem- 
porary that this is unfortunate, as there are thousands of 
miles of inter-urban lines in North America which corre- 
spond with our light railways. Whilst the majority have 
their own “ right of way,’’ many run by the side of the 
public roads. As the Railway Age observes, no discussion 
on one of the headings-——the use of railway motor cars— 
can be complete without direct participation by American 
railroad men, since nowhere else in the world is experi- 
ment in this field being carried on more actively than there. 


Or the 24,184 locomotives on the British railways at 
the end of 1923 there were 14,500 tender engines. Of these 
1180 belonged to the Southern, 1502 to the Great Western, 
6916 to the London, Midland and Scottish, 4746 to the 
London and North-Eastern, 83 to the Midland and Great 
Northern Joint, and 60 to the Somerset Joint Committee. 
Of the 9684 tank engines there were 1078 on the Southern, 
2442 on the Great Western, 3373 on the London, Midland 
and Seottish, 2642 belonged to the London and North- 
Eastern, 38 to the Metropolitan, 26 to the Somerset Joint 
Committee, and 14 to the Midland and Great Northern 
Joimt. There were 516 restaurant cars, owned. as >— 
Southern, 81; Great Western, 70; London, Midland and 
Scottish, 203; and London and North-Bastern, 212. 
The Great Western had 11 sleeping cats) tie London, 
Midland and Scottish 84, aed the Londen and North- 


Eastern 59, 


\s an up express on the Caledonian section of t 
London, Midland and Scottish Railway was passing 
through Polmaise on the evening of June 18th last the 
rear bogie of the third vehicle and all wheels of the nine 
vehicles behind it were derailed. The accident was 
inquired into a oe Mount, who, in his report 
thereon, said the aecident was more probably pri- 
marily attributable to failure of the track owing to general 
insecurity of its fastenings, than to any other cause. 
Definite proof of this view was. obliterated as a result 
of the damage ensued, but from what Colonel 
Mount sew of ‘the eld way he could foim no 
other opinion than that telaying was overdue. _In fact, he 
said, ‘ having regard to the nature ofethe traffic,.1 felt 
it my duty to request that ‘speed should ‘be restricted 
upon the up road approaching the site pending the ,enewal 
of the connections at the north end of the yard.” What 
may have been a factor was the worn flange of the right 
leading wheel of the rear bogie of the third coach. This 
flange was reduced in thickness to rather less than jin. 
and the tread had also hollowed to the extent of jin. 
The flange was thus substantially below the Railway 
Clearing House minimum standard, but just within the 
Scottish gauge, which was substituted for the Railway 
Clearing House standard four or five years ago. Colonel 
Mount coneludes his report by observing that the case is 
illustrative of the desirability for strict adherence to the 
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Notes and Memoranda. 


At a meeting of the Birmingham branch of the Institute 
of British Foundrymen, the President, Mr. Thomas Vickers, 
lectured on “‘ The Iron Age.” The lecturer described the 
early beginnings of the iron industry in India, Africa, 
Egypt, Europe and Great Britain, and said there was no 
better test of the industrial development of a community 
than the amount of iron it required to meet its demands. 
The development of civilisation in all parts of the world was 
most intimately connected with the growth of the iron and 
steel industries. 


A srs of tests of the hydraulic efficiency of a 43,000 
horse-power hydro-electric generator at Shawinigan Falls 
is reported by Mr. W. R. Way, in the October issue of the 
Journal of the Engineering Institute of Canada. Both 
the Gibson and Allen systems of testing were used, and 
gave very consistent results. Thus, by the Gibson method 
the overall efficiency was 88 per cent., and the maximum 
turbine efficiency was 90.9 per cent. The corresponding 
efficiencies obtained by the Allen system of testing were 
slightly over 87 per cent. and 90.9 per cent. respectively. 


Tue United States Department of the Interior, through 
the American Bureau of Mines, is to conduct 
tests for the British explosives testing station on 
British “ permitted” explosives, to determine wherein 
they differ from the “ permissible”’ explosives 
approved by the Bureau of Mines for use in gaseous and 
dusty coal mines. This work is being done in pursuance 
of an arrangement for the exchange of information between 
the British and American mining departments, and follows 
the recent visit of the Director of the Bureau of Mines to 
England, where he studied methods employed in this 
country for reducing accidents in coal mines. 


A company of experts and others interested in aircraft 
development attended the lecture on the light aeroplane 
competitions recently given by Major J. 8. Buchanan, of 
the Air Ministry, before the Royal Aeronautical Society in 
London. Major Buchanan explained how the two-seater 
light aeroplane had been evolved from the glider and the 
single-seater, and that the Lympne trials had made it 
clear that for a two-seat ine an engine approaching 
40 horse-power was required. Major Buchanan stressed the 
point that there wvs ample seope in this country for the 
development of a small seaplane, as suitable waters were 
numerous, and much of the youth of the country was 
interested in matters dealing with the sea. 


Aw elaborate scheme for the illumination of Niagara 
Falls by night was laid before the Ontario Government 
recently by a deputation of civic officials from Niagara 
Falls, Ontario, and Niagara Falls, New York. It was 
suggested that the Gover t should pay one-third of 
the cost, estimated at 60,000 dollars, of installing plant and 
maintaining it for the first year, to surround the Falls 
with vari-coloured lights. Niagara Falls, New York, 
offered to pay 39,000 dollars and Niagara Falls, Ontario, 
5000 dollars towards the initial cost, provided that the 
Government of Ontario would contribute 15,000 dollars. 
The Premier, Mr. G. Hoard Ferguson, agreed to the alloca- 
tion of cost, and virtually authorised the immediate con- 
struction of the plant, subject to the formal ratification 
of the provincial Cabinet. 








In the course of a paper on ‘* Low-temperature Distilla- 
tion,” read before the Conference on Smoke Abatement 
in Manchester, Mr. H. Nielsen said that he had carried out 
tests on the distillation of sewage, and had recovered from 
18 to 20 gallons of oil per ton of dry sewage. This oil, he 
said, must not be confused with mineral oils, as sewage 
oil is an animal and vegetable oil, worth much more than 
mineral oil, and forms an excellent basis for high-class 
lubricants and other products. In the London area many 
million gallons of oil can be recovered annually from this 
material. The solid residue will form a basis for fertiliser 
manufacture, containing as it does 3.5 to 4 per cent. of 
calcium phosphate. To-day the disposal costs of sewage 
cake in the London area exceed 6s, per ton. This amount 
will cover the cost of the treatment. 


A FATAL accident on @ Milford Hayen steam trawler, 
which is the subject of a recent official report, was caused 
by an unusual type of stop valve failure. The stop valve 
was of good desgn, but while the brass valve spindle was 
apparently im a serviceable condition, the screw thread in 
the wrought iron bridge piece was so wasted by corrosion, 
occasioned by leakage of steam from the gland below, that 
it stripped when the valve was being hardened down. A 
surprising feature of this case is that the slackness of the 
thread was not noticed either by the members of the engine- 
room staff on board the vessel, who presumably had fre- 
quently opened and closed the valve in the ordinary course 
of their work, or, more particularly, by the men who 
assembled the valve after mspection or who subsequently 
opened and shut it when working at the pipe. It is 
obvious that no danger was ted by these men, as 
they would not knowingly have assi to disconnect the 
pipe when by doing so they incurred risk of fatal injury. 

AN unusual type of e ion which happened to an 
economiser in a paper mill in Scotland is ibed in a 
recent official report. The economiser was about to be 
laid off for repairs, the pressure and temperature had 
been reduced, the safety valves were open, but parts of 
one of the headers were blown off. In explanation of the 
mishap, the Engineer-Surveyor-in-Chief says that there 
to have been little or no circulation of water 
the economiser for some time before the explosion 
occurred, and as hot gases were passing through it, owing 
to the arrangement of flues being such that the gases could 
not be wholly diverted to the oililiiey, it is evident that 
steam was being generated in the tubes against which the 
extremely hot gases first impinged. A large steam pocket 
was apparently formed, and it is conceivable that water 
was banked into the cooler tubes remote from the hot end, 
while those at the opposite end contained steam and water. 
How equilibrium in the water level was disturbed is 
therefore a matter of conjecture, possibly through the 
water level in the burst tubes falling or being driven below 
the level of the bottom ends. Such conditions would 
produce a violent shock through these tubes. Tests subse- 
quently made of the holding power of the tubes in the 








Miscellanea. 





It is proposed to install a wireless direction finding 
station for ships on Butcher Island, Bombay. 


A Wurre Parrr from the Mines Departments states that 
last vear fifteen lives were lost directly or indirectly through 
electricity. There are now over 1500 collieries using ele 
trie power. 


One-natr of H.M.S. Lion, Admiral Beatty's famous 
flagship, which was dry docked at Jarrow last week, and 
cut in two there, has been towed round to Blyth, where 
it is to be broken up. 


WE are informed that the Council of the Institution of 
Electrical Engineers, at its meeting held on November 
6th, elected Sir Oliver Lodge, D.S8e., F.R.S., to be an 


honorary member of the Institution. 


THE possibilities of developing a market for well sinking 
gear in China, already referred to im this column, should 
be encouraged by the action of the officials in Shansi, who 
are offering rewards to families sinking more than two 
wells. 


A new record in shaft sinking was made on the Rand 
recently, when the New Modderfontein shaft was sunk 
303ft. in thirty days. The shaft is 21ft. Gin. in diameter 
and the work was done with the aid of Holman pneumatic 
drills. 

Tar Harwich-Zeebrugge train ferry service is in great 
demand for carrying heavy machinery direct to the Con 
tinent from the manufacturers in this country, and some 
trucks, each capable of carrying 43 tons, have just been 
delivered at Harwich. 


H.R.H. THe Preece or Waxes has kindly consented 
to honour the Institution of Mechanical Engineers, of 
which he is an honorary life member, by attending the 
annual dinner of the Institution at the Connaught Rooms 
on Thursday, December 18th. 


Tae Government of Queensland has decided to con 
struct some wharves along Hamilton Wall in the Brisbane 
River. The scheme involves the building of nearly 34 mules 
of quay, and when it was first put forward in 1910 the cost 
was estimated at some £830,000. 


THE new cement making plant of the Sulphide Corpora 
tion at Cockle Creek, near Newcastle, New South Wales, 
which will start work early next year, is to have an initial 
output of 30,000 tons a year ; but is so designed that the 
capacity can be increased to 90,000 tons per annum by 
the addition of two more units. 


AT a recent meeting of the Governors of Robert 
Gordon's Colleges, Aberdeen, it was stated that the courses 
at the university would probably be confined to civil and 
structural engineering, leaving such questions as thermo 
dynamics and engines to the co’ under the super 
vision, of course, of Professor Blackadder. 


Wuat is said to be the largest aeroplane hangar in Asia 
is nearing completion at the Mukden Aerodrome. It is 
750ft. long and 85ft. wide, and is so constructed that there 
are no pillars in the fairway. It is being built of reinforced 
concrete at a cost of 110,000 dollars. It is designed to 
house fifty planes of the bombing type. 


Tue St. Maurice Power Company has completed its 
hydro-electric devolopment at La Gabelle on the St. Maurice 
River, and is now producing 100,000 horse-power. The 
original plan did not call for completion before February 
lst, 1925. There is space for a fifth unit if desired. The 
rated capacity of the present plant is 120,000 horse-power. 


A REVISED and extended edition of the First Report on 
Heat Insulators, issued by the Department of Scientiti: 
and Industrial Research, has just been published by H.M 
Stationery Office, price 2s. net. A Second Report on Heat 
Insulators is now in preparation and will deal with further 
tests on insulating materials and their hygroscopic 
properties. 

Tue Union Miniére, Katanga, now claims to be the 
leading copper producer in the world. In August the com 
pany secured an output of 9250 tons. The next largest pro 
ducers are situated in North and South America and their 
names and recent monthly productions are given by the 
South African Mining and Engineering Journal as follows : 
—Utah Copper, 8839 tons ; Chile Copper, 8258 tons ; and 
Anaconda, 8035 tons. 


SEVERAL important projects are reported to be unde: 
preparation for the improvement of Mussoorie. The big- 
gest scheme is an extension of the existing waterworks 
and_ generating station and the erection of an auxiliary 
oil-driven station which would, for the next three or four 
years, supplement the hydro-electric supply during the 
dry weather. This scheme is estimated to cost approxi 
mately 14 lakhs of rupees, 


AccORDING to a report from Buenos Aires a contract 
has been signed between the Government of Santa Fé 
and the National Government for the construction of a 
new dock at the port of Santa Fé, to be utilised exclusively 
for coastal and fluvial shipping. The estimated cost is 
1,350,000 paper pesos—1 peso = Is. 8d.-—of which 
550,000 are to be i by the Provincial Governmeni 
and 800,000 by the National Government. 


Wrra the lowering into position of the sixteenth or 
central span of the Michigan Central Railway bridge 
which is being built .at Niagara Falls, another important 
link between Canada and the United States is approaching 
completion. The centre arch is 640ft. across. On the 
Canadian side there is an approach span TOOft. in length 
and on the other side of the river the apptoach span is 
123ft., which makes the bridge 863ft. in length. 


CarTain Eckrrstey, chief engineer to the British 
Broadcasting Company, who has iecently returned from 
America, states that in America the receivers are all 
designed for long-distance reception, and not to give pure 
reproduction in the same way as in England. He is con- 
vinced that British broadcasting, where the unity of 
control, both technical and artistic, is ible, is vastly 
superior to the happy-go-lucky method in America. There 
are said to be over 550 stations in America, but perhaps 
only 100 of these can in any way compare in power or 
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The Future of the 


1924. 


Locomotive. 


Ir, as we may reasonably do, we date the steam 
engine from Watt's rotatory engine of 1782, prac- 
tically a century elapsed before any radical change 
was made in the design, for it was not till 1884 that 
Parsons produced his turbine. If, again, we date 
marine propulsion from Fulton’s Clermont of 1807, 
little more than a century had passed before a new 
means of propulsion—by internal combustion 
engines—appeared, in the Diesel-engined ship 
Vulcanus of 1911. If, furthermore, we date loco- 
motives from the Rainhil] trials of 1829, almost a 
hundred years has gone by, and only now are the 
beginnings of a new type visible. We exclude from 
our purview electric locomotives, which are not, 
in fact, self-propelling engines at all, and confine 
it to those which carry their own prime movers. 
It is at least interesting that progress should he so 
readily divisible into centuries, and if there is 
anything in the precedents presented by steam 
engines and power-driven ships, we may be justified 
in believing that the recent developments in self- 
propelling locomotives do really mark the opening 
of a new phase, and are not mere essays and experi- 
ments which will pass down into history, but leave 
no mark upon mechanical engineering. 

There is perhaps no more remarkable machine 
than the normal steam locomotive, for if has to 
meet a wider variety of conditions than any other 
engine, and it does so by direct action, no inter- 
mediary gear being employed between the cylinders 
and the wheels. But as an offset to its marvellous 
adaptability, it has a low thermal efficiency 
rarely in service more than seven per cent., fre- 
quently barely five—and in this respect it compares 
unfavourably with fixed steam engines, steam 
turbines, and internal combustion engines. When 
locomotive coal could be bought for five shillings 
a ton, this lack of efficiency was not of great con- 
sequence, and the advantages of the simple form 
of engine and boiler more than compensated for the 
loss, But with coal advancing in price, and with 
the extension of railways in parts of the world 
where furnace fuel is extremely costly, and good 
feed water almost unattainable, inventors have 
turned their attention to a revolution in locomo- 
tive design. On the one hand, we see them attempt- 
ing to secure the efficiency of the steam turbine, 
and, on the other, that of the heavy oil engine. 
Each type presents outstanding problems of its 
own. ith the steam turbine locomotive, the 
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engine, power transmission. That the steam tur- 
bine locomotive may employ a constant gear drive 
has been proved by the success of the Ljungstrom 
design, which has been followed by the experi- 
menta! Zoelty engine, described and illustrated in 
our last issue. It cannot, however, yet be said with 
certainty that that drive—that is, through 
fixed reducing gear—is better than that through 
some form of intermediate variable gear. The 
steam turbine has a well-marked best speed, and 
efficiency is sacrificed when, a8 constantly happens 
in locomotive practice, lower speeds must be used, 
even for extensive, periods, But, if there is some 
doubt about the use of variable transmission gear 
in the case of the turbine locomotive, there is none 
in the case of the oil engine locomotive. No one 
has ever even faintly adumbrated what might be 
called a practical design of internal combustion 
locomotive with the engine geared direct. or by 
fixed reducing gear to the axles. Yet it may come 
when the metallurgists give us a metal that will 
withstand high temperatures and high pressures 
simultaneously, and when the chemists give us a 
lubricant that can be used in a red-hot cylinder. 
Then we may see the gas turbine used in place of 
the steam turbine, or we may see a reciprocating 
engine working like a steam engine, but with gases 
at very high temperatures and pressures. But 
that time is not yet. Perchance its coming will 
mark a still later century in prime mover progress. 
For the moment, transmission gear is an inevitable 
concomitant of the internal combustion locomotive, 
for in no other way can the necessary starting 
torque and the variability of speed be attained 
What form that transmission gear is to take finally 
cannot be said. Will it be electrical, as in the 
Russian design which we illustrate to-day ; mecha- 
nical as in hundreds of small locomotives ; will it 
be by hydraulic means as in the Hele-Shaw or the 
Lentz gear; or will it be by compressed air ? 
The electrical gear has, at least, the honour of 
leading the way, and the trials on the road of the 
Lomonossoff engine will be watched with the keenest 
interest. Here we have an internal combustion 
locomotive capable of developing a thousand 
horse-power, and designed to take its place in a link 
of engines in normal goods service. Its efticiency 
on the test. bed is more than thrice that of a super- 





heated steam engine run under precisely similar 
conditions. Willit, on the road, give the same good 
results ¢ Will its greater initial cost, its probably 
high rate of upkeep, its probably greater liability 
to break down, militate against its advantages, 
and confine its utility only to those regions, and 
those conditions, where the normal steam loco- 
motive is severely handicapped ? No one can say ; 
the future of no machine was ever settled on the 
test bed. In any case, it cannot be regarded as a 
final type. It is but a beginning. Already its 
designer is planning the replacement of the clee- 
trical plant, and a mechaneal gearing with, it is 
claimed, a mechanical efficiency of ninety-six per 
cent., is being built by Krupps for trial in a new 
locomotive. With it will be incorporated a mag- 
netic clutch which will fulfil the same functions as 
a slipping clutch in a motor car. The change is 
no doubt inspired by a desire to decrease the ex- 
cessive weight of the engine, which turns the scale 
at 120 tons, as against the 80 tons of the equiva- 
lent steam locomotive, which, moreover, has a sub- 
stantially higher tractive effort. Furthermore, the 
German State Railways are attacking the problem 
in another way, and we learnt during our attend- 
ance at the trials of the Lomonossoff engine that 
an oil engine locomotive with compressed air trans- 
mission, is being built by the M.A.N, and the 
Esslinger Works. In it high-speed Diesel engines 
will compress air into a receiver, from which it will 
be delivered, after reheating, at a pressure of 
a hundred pounds per square inch to the cylinders. 
It is said that the cylinders will be provided with 
fuel valves, so that internal combustion may be 
employed in them when desirable. 

Before another twelve months have passed there 
will be available on the Continent results trom 
main-line oil engine locomotives with electrical, 


mechanical and compressed air transmission 
What, it may be asked, are we doing in this 
country—the home of the locomotive and the 


railway ¢ A steam turbine locomotive was to be 
seen at the Empire Exhibition, but it has not been 
on the road, and no one knows anything of its 
value; the Ramsay locomotive is no more 
heard of; the Still locomotive has, as far 
as we know, made but little progress. We have 
actually nothing to set in the balance against the 
Ljungstrom, the Zoelly and the Lomonossoff 
engines, We cannot but regard that fact with 








principal problem is condensation ; with the oil 





regret, andl it cannot be explained away. We have 
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already had to adopt the Ljungstrom design ; if 
any of the other locomotives of abnormal types 
which, as we have shown, are being constructed on 
the Continent are successful, we shall in due course 
see licences for their construction acquired by 
British firms. Hence the history of the marine 
internal combustion engine will be repeated. That 
is not as it should be, It is deplorable that this 
nation of engineers is not in the van in develop- 
ments of the very two classes of machinery in which 
by tradition it should be pre-eminent. 


The Heavy Oil Marine Engine. 


Ir is a curious fact, and perhaps a little unfor- 

tunate, that at two successive meetings of the 
Institution of Mechanical Engineers considerable 
attention has been given to the difficulties attendant 
upon the development of the large internal com- 
bustion engine. Three weeks ago Professor W. T. 
David, reporting the results of his experiments 
on heat loss in gas engines, emphasised the serious 
significance they had in the design of large engines. 
So far as the loss of heat by conduction is con- 
cerned, increase of cylinder dimensions, according 
to Professor David, need raise no trouble. The 
increased total amount of conducted heat to be 
dispersed is just balanced by the inereased area 
of wall surface available for its passage. The 
heat loss by conduction per unit of area is, in short, 
independent of the cylinder dimensions. Unfor- 
tunately, the heat loss by radiation is, or so Pro- 
fessor David reports, greatly dependent upon the 
eylinder dimensions. In similar engines work- 
ing under similar conditions the radiation heat 
loss per unit of area increases as the square root of 
the linear dimension. For example, in an engine 
cylinder of 150 cm. diameter the heat loss per unit 
area may be about fifty per cent. greater than in an 
engine cylinder of 30 cm. diameter. The increased 
thickness of metal required in large cylinders 
merely to meet strength requirements makes 
effective cooling sufficiently difficult without this 
added difficulty of dealing with increased heat 
loss. Last Friday Sir George Goodwin, in the 
course of his Hawksley lecture, discussed the 
same subject from another angle. Two factors, 
he said in effect, were at present limiting the appli- 
cation of the heavy oil engine to marine propulsion, 
namely, its great weight per horse-power and the 
relatively small amount of power that could be 
developed per cylinder. For submarines and for 
mercantile vessels of moderate power—1500 to 
4000 brake horse-power, for example—the advan- 
tages of the heavy oil engine, he said, were clearly 
understood. But for surface fighting ships, 
including destroyers, and for large and fast mercan- 
tile vessels heavy oil engines of any type were 
quite unsuitable on account of their weight and 
the difficulty of arranging the large number of 
cylinders required in the space at disposal. Indeed, 
at present there was, he concluded, no reason to 
suppose that the requirements of such ships would 
ever be adequately met by internal combustion 
engines of the reciprocating type. 

We need not seek to minimise the apparent 
gravity of Professor David’s conclusions by arguing 
that they relate specifically to large gas engines, 
for no doubt they are equally applicable to large 
oil engines, although on this point we would 
welcome a definite statement. It can, however, be 
said that the validity of his conclusions is open to 
question by virtue of the experimental method 
on which they are based. The law governing the 
increase in the heat loss with increase in the size 
of the explosion chamber was arrived at, not by 
using chambers of various sizes, but by employing 
an alleged equivalent, namely, by silvering or 
blackening, to a varying extent, the walls of a 
single chamber. Even, however, if the experi- 
mental evidence for Professor David’s law were 
above suspicion it would be quite wrong to regard 
it as a bar to the development of the large internal 
combustion engine, although it might be perfectly 
valid as a generalisation. Like other applications 
of the theory of similar structures, it fails to pro- 
vide a practical guide for two reasons. In the first 
place, it is not the practice of engineers to proceed 
from the small to the large merely by contracting 
the scale on their working drawings. Secondly, 
the small and the large structure, even although 
their dimensions are proportionate, are never or 
very rarely worked under similar conditions. It 
is within our recollection that a distinguished pro- 
fessor, basing his argument on the performance of 
model aeroplanes, used the theory of similar 
structures to prove that full-scale mechanical 
flight would be impracticable. There is certainly 





structures in the large gas or oil engine as there is 
now known to be in the aeroplane. Sir George 
Goodwin’s discussion of the large internal combus- 
tion engine, unlike Professor David’s, deals with 
aspects of the subject that have forced themselves 
forward, not as a result of laboratory experiments, 
but purely as an outcome of practical experience. 
Sir George is rightly concerned at the great weight 
of the heavy oil engine, for it reacts doubly on the 
problem. It represents an almost proportionately 
great manufacturing cost in the first place, and in 
the second it involves so much inerease in the 
useless dead load in the ship and necessitates the 
provision of additional strength in the hull struc- 
ture. Sir George’s figures certainly appear at first 
sight to give cause for pessimism. The geared 
turbine machinery of a modern destroyer, he tells 
us, weighs from 30 lb. to 35lb. per shaft horse- 
power, and the similar machinery in a large war- 
ship from 70 Ib. to 801b. All comparable items 
being included, a heavy oil engine installation would 
weigh over 250 lb. per brake horse-power. That 
figure, however, refers to an engine of the single- 
acting four-stroke cycle type, a form which, how- 
ever popular it may be at present, is certainly not 
the designer’s last word. In the case of mercantile 
vessels the comparison is less unfavourable to the 
oil engine than it is with warships, and is still less 
unfavourable if the comparison be made with steam 
reciprocating engines instead of geared steam 
turbines. It is still further improved if the oil 
engine is of the double-acting, four-stroke, or the 
single-acting, two-stroke type. Either form, Sir 
George says, reduces the weight per horse-power 
in the ratio of 1 to 1.7, implying apparently a 
weight of about 150 lb. per brake horse-power. 
If that same ratio of reduction can be applied 
to the double-acting, two-stroke engine, several 
examples of which have reached an advanced 
stage of development, the weight per brake horse- 
power will, it should be noted, be brought within 
the range of the weight given by Sir George for the 
turbine machinery of large warships. Similarly, 
in the cognate matter of the maximum power 
obtainable per cylinder, the position is far from 
being hopeless. It may be true that a single-acting, 
four-stroke engine to develop 12,000 to 20,000 
brake horse-power would require thirty to fifty 
cylinders and would be impracticable. But in 
the more advanced types of oil engine 700 to 1000 
horse-power per cylinder is not an unusual output, 
and even 1600 horse-power is within sight. After 
a century of evolution the marine reciprocating 
steam engine reached its apex of power in the 
machinery of the “‘ Drake” class of armoured 
cruiser laid down in 1899. These engines developed 
31,200 indicated horse-power in eight cylinders, or 
a little under 4000 horse-power per cylinder. 
Within a dozen years the marine oil engine has had 
its output per cylinder increased from 155 horse- 
power, as in the Selandia of 1912, to something 
like ten times as much. Such a comparison reveals 
the position in, we think, the true light. 


Let it be granted that for the time being the 
steam turbine reigns out of sight of a rival when 
powers such as the 65,000 horse-power of the 
Mauretania, the 75,000 horse-power of the ““ Queen 
Elizabeth ’’ battleship class, or the 120,000 to 
150,000 horse-power of the Renown and Hood 
battle-cruisers, are concerned. There is certainly 
no cause for pessimism in the fact that it is still 
impossible for the heavy oil engine to reach a point 
quite beyond the practicable attainment of the 
reciprocating steam engine, in spite of its lengthy 
development. Short of these exceptional powers 
there is a vast and extremely useful field which, 
without calling for any unreasonable degree of 
development, is well within the compass of the 
marine oil engine as we know it to-day. The 
problem cannot, of course, be looked at as being 
solely one of relative size and weight. In the final 
count consideration must be given to such items 
as trustworthiness, charges for attendance and 
repairs, and fuel and other running costs. There 
is little to choose to-day as regards trustworthiness 
between the heavy oil engine and the geared steam 
turbine and little as regards attendance and repair 
charges if, as is now usual, the turbine-driven 
vessel is oil fired. But in the matter of fuel costs 
the advantage is very decidedly with the oil engine. 
The average consumption of fuel in a marine oil 
engine of modern design may be put at 0.45 lb. 
per brake horse-power per hour. During the 
recent trials of the Orient liner Orama, a vessel 
driven by geared turbines of 20,000 horse-power 
and fitted to burn oil beneath her boilers, a world’s 
record was claimed to have been established with 
a full-power consumption of 0.785 1b. per shaft 





thing of the advantage in other respects which the 
marine oil engine can afford to give away to its 
rival. Let us keep that advantage and all that it 
entails steadily before us, and avoid exaggerati 
the undoubted difficulties which beset the path of 
development. 


“ Finsbury.” 


Aw outspoken debate on the future of Finsbury 
Technical College followed the Streatfield Lecturc. 
which was delivered by Mr. Julian Baker on Thurs. 
day last. Mr. Baker himself, as we record on 
another page, started it. He stated that if the 
County Council decision to withdraw its grant of 
£10,000 per annum were carried into effect. the 
famous college would be compelled to close its 
doors in 1926 unless, in the interval, some chaiive in 


its fortune occurred. He, as well as subsequent 
speakers, notably Professor Armstrong, referred 
to the peculiar characteristic of the training at 
Finsbury, that it was less scholastic than thai of 
any other college, and that it was never directed 


towards the passing of certain examinations and 
the winning of degrees. In view of what we have 
written recently in these columns on the need of 
revision of technical education, it was with great 
interest that we heard the influence of the B.Sc 
roundly condemned. In a written communica 
tion, Professor Donnan asserted that “the whole 
cause of higher education in London is suffering 
from the want of autonomy in the principal colleg:-s 
as regards the examination for the B.Se. degree 

Finsbury owed its success to the fact that its firs! 
consideration was the production of men reall, 
usefulinindustry. It recognised from the beginniny 
that the significance of examinations was smal! 
and that more might be sacrificed on them than 
could ever be recovered. That we need a colleg: 
run on such lines can hardly be gainsaid ; we want 
to break away from what Mr. Carr called, at th. 
meeting, the “ respectability of degrees,” and get 
back again to the production of a type of men 
with a sound scientific foundation which fo: 
forty years of its life Finsbury turned out. The 
old school has a magnificent tradition behind 
it; it has still an excellent “‘ goodwill,” and it has 
accommodation for a large number of day and even 
ing students. If it can carry on the work in its own 
way, free from the trammels that seem to us to be 
hampering the work of other London colleges, it 
may yet prove of inestimable value to young engi- 
neers, and we shall throw away an educational asset 
of no mean importance if we allow it to suecumb. 
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The Measurement of Fluid Velocity and Pressure. 
By J. R. Pannets, F.R. Ae. 8., A.M.I. Mech. E. 
1924. London: Edward Arnold and Co. Price 
10s. 6d, 

THe author of this short treatise joined the staff o/ 
the National Physical Laboratory in 1909, and during 
the war was specially concerned with airship problems 
He met his death in the disaster to airship R 38, and 
the book is therefore a posthumus work, the author’- 
manuscript haying been completed and edited b) 
Mr. R. A. Frazer, of the National Physical Labora- 
tory. The editor acknowledges advice and assistane+ 
from the Director and other members of the staff ; 
hence if the work has suffered by the death of it~ 
author, there is compensation for that léss in a con 

centration of knowledge which renders it authorita 
tive. 

Amplified from a series of articles which appeare:! 
in Engineering in 1919, this book exactly fulfils it- 
title, for the author has avoided on the one hand an) 
general discussion of theories, and, on the other han«, 
detailed descriptions of the less important instru 

ments. He has concentrated on the matter in hand, 
explaining the disturbances whieh under exper. 
mental conditions affect the flow or pressure which ha~ 
to be measured, giving the basis of the method ot 
measurement adopted, and describing with diagrams 
and illustrations the more important of the instru 

ments used ta measure the flow or pressure. The 
methods of calibrating and using the instruments arc: 
also described. In a number of cases the degree «1 
accuracy to which the instrument can measure is 
given, and the advantages and disadvantages of 
different forms are discussed, The longest chapters 
are those on manometers and on pressure tube instru 

ments, that on the flow of fluids in circular pipes being 
by a little the shortest of the rest. The other three ot 
the six chapters are—moving part instruments, 
hot-wire anemometers, and direction and velocity 
meters, including ship’s logs. 

The treatment of the subject as regards air is fuller 
than in the case of water, and quite properly, since 
so much more has been written about water. The 
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matter relating to water is, however, quite as care- 
fully presented as is that relating to air, and includes 
some very interesting paragraphs. ‘The author also 
makes known the results of experiments with oils. 
‘his small work of 130 pages is obviously limited in 
scope, and its special appeal is to those who are 
interested in measuring devices as such, while it also 
provides practising engineers with a very useful guide 
to the selection of an instrument for any measure- 
ment of the classes dealt with, and some recent 
information regarding the measurements themselves, 


Reinforced Concrete Design. By G. P. Manninc, 
B. Eng., Assoc. M. Inst. CB, 1924. London : 
Longmans, Green and Co., 39, Paternoster-row, 
K.C. 4. Price 21s. net. 

Tus is a practical work, *‘ based on the methods 
which the author has found in use and which he has 
himself used in actual designs.” His arrangement of 
the subject-matter is to deal first with cross sections 
and their stresses, next with whole “ members,” 
including circular tanks, floors, and staircases, and, 
lastly, with cormplete structures. The second division 
of the subject occupies more than half the book, and 
the space given to structures is little more than half 
that allotted to cross-sections. The discussions of 
“members " are very full and inelude practical 
ipplications and such consideration of other matters 
as leaves the way clear for the treatment of “ whole 
structures "* a8 types, rather than as objects. In the 
first part, the author's method is to consider tension, 
compression and bending, singly and in combinations, 
with a chapter on shear. In the second part he has 
sixteen chapters dealing, usually, with a single element 
such as columns or beams. There is also a useful 
chapter on reinforcement and quantities. In this 
part of the book attention is given in each case to the 
quantities, and to various conditions affecting the 
design, and there are practical examples of applica- 
tions to specific cases. The third part includes a 
chapter on buildings, considered generally, and a 
short chapter of nine pages on bridges, the author 
probably believing, and with some justification, that 
the separate elements of a reinforced concrete bridge 
are adequately dealt with under other heads. The 
absence of any reference to dams may be regarded 
as justified on the same ground. 

Mr. Manning’s experience has not been wide enough 
to enable him to deal adequately or quite justly with 
some matters of theory and practice. For instance, 
his remarks respecting the value of hooped and spiral 
reinforeement, page 46, are sharply at variance with 
those of some eminent engineers, and, anyhow, too 
summary. Again, on page 253, he flouts the idea 
that a column can be in a state of unstable equilibrium 

and proceeds to prove that it is in unstable equili- 
brium. As, however, he has not made the discussion 
of theory a feature of his book, but has diligently 
performed the task of presenting in a book of some 

480 pages a practical guide to designing, his work 

must be regarded as successful and useful; and he 

has avoided the common error of disappointing the 
majority of his readers by discussions of matters 
which are fully dealt with in books of a different scope. 

The book is well written, and is suitably supplied 

with diagrams, tables, and the data for calculations. 


SHORT NOTICES. 


The Enlarged Callendar Steam Tables. By H. L. Cal 
lendar, London ; Edward Arnold and Co. Price 7s. 6d 
net.— With the great rise in the temperatures and pres- 
sures at which steam is now beginning to be used and with 
the mereased vacuum which improvements in condensing 
plant now permit us to realise in practice, the necessity 
has arisen of enlarging all our steam tables by extension 
at both ends. Professor Callendar has performed this 
task in the volume now before us, which volume is to be 
regarded as more or less of a supplement to his well- 
known larger work, “‘ The Properties of Steam.”’ He has 
extended the saturated steam tables down to a vacuum 
of 29.5in, at intervals of 0.05in. in the higher vacuum 
region. This table is, of course, quite a short one. It 
extends indeed to only two pages. The bulk of the work 
is occupied by the additions at the other, the superheated 
steam, end. Here we find the properties of steam set 
out for pressures ranging from 1 lb. per square inch 
absolute up to 2000 Ib. and up to round about 400 deg. Fah. 
of added superheat temperature. In every instance 
Professor Callendar carries the superheat range down to 
negative values, for he is, of course, a believer in, and, in 
fact, one of the founders of, the conception of super- 
saturated steam, that is to say, to give it a clearer name, 
undercooled steam. As an example, we are given the 
tgtal heat, volume and entropy of steam at 15 lb. absolute 
pressure and 170 deg. Fah., i.e., with a negative superheat of 
43 deg. Throughout the work the data are given in 
British units and with the temperature expressed on the 
Nahrenheit scale. Some auxiliary tables and a ‘‘ Mollier ” 
diagram for saturated and superheated steam covering a 
range of pressure from 0.2 up to 1000 Ib. per sq. in. are 
included in the book. 


All the World's Aircraft. Compiled and Edited by 
C. G. Gray. London: Sampson Low, Marston and Co., 
Limited. Price £2 2s. net,—-With this, the fourteenth, 
issue of the well-known annual production founded by the 
late Mr. Fred T. Jane, the work has been given a new 
form, . It now appears as an ordinary upright shaped book 
instead of in the familiar and somewhat unwieldy longi- 
tudinal style. This rearrangement is distinctly an im- 
provement. The contents of the book are largely official 
or semi-Official. They are mainly devoted to a detailed 





description of the aeroplane types produced in the principal 


is one devoted to a historical survey of the world’s aero- 
nautical progress in 1923, arranged in alphabetical order 
of nations and prefaced by a short review by Captain W. H. 
Sayers. Other sections are devoted to aero-engines and 
airships. The detailed contents uire no description 
at this date. We need only note t both as regards 
the text and the quality and number of the illustrations, 
this year’s issue of the book ably maintains, and, in some 
respects, surpasses the standard of earlier issues. In but 
one section, that devoted to Japan, is there any sign of 
deficiency. In his preface Mr. Gray makes the reason 
plain. It seems that the Japanese authorities are develop- 
ing their flying services with the greatest possible secrecy, 
and have refused to give the compiler any information or 
assistance. The words in which Mr. Gray expresses 


remained deaf to his appeals for information are such as 
to lead us to anticipate that Japan will continue a defaulter 
in this respect for many years to come. 


The Modern Theory and Practice of Pumping. By 
Norman Swindin. London: Ernest Benn, Limited. Price 
42s. net..-This handsomely produced volume is not 
primarily concerned with the pumping of water but with 
the pumping of more or less viscous fluids possibly of a 
corrosive nature, such as are met with in the chemical 
industry and with the pumping of oil. In the first and 
shorter part the theoretical side of the subject is dealt 
with. Viscosity and its messurement are discussed in 
one chapter, the flow of viscous fluids in another, and fluid 
friction in pipes in a third. Reynolds’ researches as 
extended by the work of Dr. Stanton and the theory of 
dynamical similarity as propounded by the late Lord 
Rayleigh, are given special attention, but not, we think, 
to such an extent as to justify the author describing his 
book, as he does, as “a treatise on the application of the 
Reynolds-Stanton law of viscous flow to modern pumping 
problems and the flow of liquids through pipes.” The 
second portion of the work, occupying over two-thirds 
of the whole, is largely descriptive of manufactured types 
of pumps, the only exception being the chapter on the 
air-lift, an appliance for which the author has, we gather, 
@ particular hking, and which he treats to a particularly 
full discussion. This chapter will by itself probably make 
the book attractive and wv, to many, for it gives 
much information which should enable engineers to 
overcome the chief objection to the air-lift, the difficulty 
of determining beforehand what the appliance will do 
under given conditions. 


Optical Measuring Instruments. By L. C. Martin. 
London: Blackie and Son, Limited. Price 17s. 6d. net. 

-The author of this volume as lecturer in the Optical 
Engineering Department of the Imperial College of Science 
and Technology at South Kensington, is well qualified to 
deal with the construction, theory and use of optical 
measuring instruments, and has undoubtedly placed 
physicists, chemists and metallurgists, biologists, sur- 
veyors and astronomers and others under a debt of grati- 
tude for the thorough and careful way in which he has 
expounded .the principles underlying the design and 
operation of the chief instruments which they employ in 
their work. In the course of the book Dr. Martin deals 
with micrometer microscopes, theodolites and sextants, 
levels, range finders, spectrometers, spherometers, photo- 


addition, he gives us one or two chapters devoted to general 
matters, such as the divided circle and errors and accuracy 
of observations. The book is not intended especially 
for optical scientific instrument makers, but for those 
students of science who desire to obtain a close acquaint- 
ance with the instruments on which their science is 
founded. The author makes the interesting as#rtion 
that since the beginning of the century the study of 
scientific instruments has suffered something of an eclipse 
in favour of the philosophic aspects of science. 


The Steel Construction of Aeroplanes. By Harry Harper. 
Glasgow: Robert Maclehose and Co., Limited. Price 


that it is pleasantly written and very prettily illustrated. 
As a source of technical information on its subject it has 
very little value, for there is scarcely anything in it which 
is not already fully familiar to those who have studied 
metal construction for aeroplanes. It is in large measure 
merely a history of its subject written, we might almost 
suppose, to attract a popular audience. Of really technical 
information and data it is almost wholly destitute. No 
attempt is made to discuss metal construction in a tech- 
nical or mathematical manner. The book contains only 
48 pages of text and two dozen illustrations, and all things 
considered, is exceptionally highly priced. 


BOOKS RECEIVED. 


Cotton Cellulose. By A.J. Hall. 
Limited, 8, Bouverie-street, E.C. 4. Price 30s. net. 

Le Anématographe. By Albert Turpain. Paris: Gau- 
thier- Villars et Cie., 55, Quai des Grands-Augustins. Price 
5 fr. 

The Technology of Water. By Alan A. Pollett. London : 
Ernest Benn, Limited, 8, Bouverie-street, E.C. 4. 
6s. net. 

Organisation of Production. By W.J. Curtis. London : 
Ernest Benn, Limited, 8, Bouverie-street, E.C.4. Price 
6s. net. 

Le nouveau Domaine de I Electricité, By Albert Turpain. 
Paris: Gauthier-Villars et Cie., 55, Quai des Grands- 
Augustins. Price 5 fr. 

The Screening and Grading of Materials. By J. E. 
Lister. London: Ernest Benn, Limited. 8, Bouverie- 
street, E.C. 4. Price 6s. net. 

Crushing and Grinding Machinery. . By Hartland 
Seymour. London: Ernest Benn, Limited, 8, Bouverie- 
street, E.C. 4. Price 6s. net. 





Klectricity Supply Costs and Charges. By H. M. Sayers. 





countries of the world, An interesting minor section | hill, E.C. 4. 


himsel/ regarding the “ discourtesy ” of those who have | 


metric instruments, polarimeters and saccharimeters. In | 


12s. 6d. net.—The best that can be said of this book is | 


London : Ernest Benn, 


Price | 


|London: The Electrical Review, Limited, 4, Ludgate- 
Price 2s. 6d. net. 
| L’Eclairage et le Chauffage Electrique. By Albert 
Turpain. Paris: Gauthier-Villars et Cie., 55, Quai des 
| Grands-Augustins. Price 5 fr. 

L’ Air Liquide, Se Froid Industriel et son Utilisation. 
By Albert Turpain. Paris: Gauthier-Villars et Cie., 55, 
| Quai des Grands-Augustins. Price 5 fr. 

Staffordshire County Council: Annual Report of the 
Medical Officer of Health for the Year 1923. Stafford : 
W. H. Smith and Son, the Greengate Press. 

Sulphuric Acid Concentration, Two Volumes. By P. 
Parrish and F. C. Snelling. London: Ernest Benn, 
Limited, 8, Bouverie-street, E.C.4. Price 6s. net each 
| volume. 

De la Press & Bras a la Linotype et a U Electrotypographe, 
Les Presses 4 Imprimer, Le Machines 4 Composer. By 
Albert Turpain. Paris: Gauthier-Villars et Cie., 55, Quai 
des Grands-Augustins. Price 5 fr. 








Finsbury Technical College. 


At the conclusion of his Streatfeild Memorial Lecture, 
| given on November 6th at the Finsbury Technical College, 
| Mr. Julian Baker referred to the recent decision of the 
| City and Guilds of London Institute to close the College 
in 1926. The withdrawal of the London County Council 
grant of £10,000 per annum, to take effect in 1926, was, he 
said, largely responsible for the position. He thought the 
| decline in the number of students, given as a reason for 
| the withdrawal, had been unduly exaggerated, and was no 
| greater than might be anticipated, in view of the action 
| taken in 1920 to close the College and admit no new 
| students in the session 1920-21. 

| Immediate action was necessary on the part of those 
who valued the real and practical educational facilities 
offered by the College for the last forty-six years. Those 
| facilities were due, in the first instance, to the curriculum 
| provided in chemistry and engineering by its first teachers 
| Armstrong, Perry and Ayrton. The practical courses, 
| unfettered by any particular examination syllabus, ought 
to continue, and it was to be hoped that an influential 
| deputation of manufacturers and educationalists would 
find a way to enable the institution to continue its work. 

Mr. A. Cheston Chapman considered that the sound 
practical training, with freedom from examination sylla- 
buses, the great tradition of its past students and teachers, 
and the service it had rendered, should assure the con- 
tinuance of Finsbury. Everything possible should be done 
in order that its work might be continued and developed. 

Professor G. T. Morgan, in arguing for a continuance 
of its work, pointed out that the goodwill of the College 
and traditions associated with it could not be continued 
elsewhere ; they would be irretrievably lost if it closed. 

Professor Armstrong gave an account of his early work 
at Finsbury, with Perry and Ayrton, and emphasised the 
value which the training there had always had in promot- 
ing the application of science to industry. The College 
started under the influence of men like Sir Frederick 
Bramwell, Lord Halsbury and Sir Owen Roberta, and the 
courses for training chemists and engineers were unique. 
Chemical engineering was no new subject at Finsbury. 
All its chemists received training in the principles of 
| engineering as part of the ordinary course. 

Professor Donnan, who was unable to be present, wrote 
| as follows :—-“‘ It would have given me great pleasure to 
| express my views on the educational value of the old 
| College, which, in my opinion, did excellent work of real 
| importance for the country. The whole cause of higher 
| education in London is suffering at present from the want 
“of autonomy in the principal colleges as regards the exami 

nation for the B.Sc. degree. The old Finsbury system was, 
and is, the only one which produces good results, and is, 
| in fact, the method employed by civilised countries with 
| the exception of England. I am therefore, as you know, 
la hearty supporter of the system which enabled Finsbury 
| College to produce a long succession of men who have gone 
| forth into the world and done good work and held high 
| positions in engineering and chemistry.” 

Mr. F. H. Carr agreed that the training offered at Fins- 
bury was of great value to the industries. He considered 
that we were suffering greatly from what he would term 
the * respectability of degrees.”’ 

Mr. A. J. Chapman, President of the Old Students’ 
Association, gave an interesting account of the work now 
being done by the Association to save the College, He was 
able to hold out some hope, at least, that the efforts the 
Association is making will have a fruitful issue. 
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EDUCATIONAL INTELLIGENCE. 


| Two engineering scholarships to be competed for 
| annually, one value £100 per annum and one value £50 
| per annum, tenable for three years at any University in 
| the United Kingdom or British Dominions approved by 
the Committee, are offered by Norton and Gregory, 
| Limited, Castle-lane, Westminster. Candidates must have 
reached the age of seventeen, but not the age of nineteen 
| on March Ist in the year of examination, be domiciled in 
| the United Kingdom, and undertake to pursue a three 
years’ course in engineering with a view to following it as 
| a profession. The successful candidate will have to satisfy 
the Committee that his financial resources are insufficient 
to give him the suggested course of study ; but some form 
of honorary scholarship may be awarded to a successful 
| candidate who cannot furnish this evidence. Papers, 
| which will cover two days’ examination, will be set in the 
following four subjects: English, mathematics, 
mechanics, general physics. The main object of the 
| examination will be to prove that candidates have received 
| @ good general education on broad lines, and not neces. 
sarily specialised in engineering. The examinations for 
| the 1925 scholarships will be held on March 5th and 6th, 
and all application forms must reach the secretary of the 
Committee not later than the last day of January, 1925. 
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Electrolytic Copper. 
By JOHN G. A. RHODIN, F.LC. 


In the following article it is my intention to outline 
the very exhaustive research on electrolytic copper 
carried out by the late Sir Joseph Wilson Swan up to 
the autumn, 1893. I have often been tempted to 
put these facts before the public, when I have seen 
the same things described with all claims to origin- 
nality. Swan's life work was enormous, but he was 
rather opposed to publicity from practical reasons. 
When T entered his service early in 1892 (in May), 


he was almost sixty years of age, and already famous | 


as an inventor, with rapid dry plates, carbon prints, 
surface printing and carbon filament lamps to his 
credit, and with miners’ electric safety lamps not to 
be forgotten. Apart from these things, he had done 
an enormous amount of research on various electrical 
matters, including dynamos, accumulators, electro- 
deposition, &c. The period was the one when electro- 
lytic copper came into the market to stay, and Swan’s 
leading idea at the time was to produce copper wire 
without having to fuse the cathode copper, naturally 
with the object of avoiding contamination and ob- 
taining the highest possible conductivity. ‘To this 
end he organised a research to increase the rate of 
deposition, and to obtain cathodes of maximum 


ductility as a preliminary to applying the results to | 


wire manufacture. He took all the d priori obvious 
variables into consideration, viz.: 


(1) 
(2) 
(3) 
(4) 
(5) 
(6) 


Anode, nature and relative size. 
Cathode, nature and relative size. 
Electrolyte, nature and catalytic additions. 
Temperature. 
Current density. 
Motion of cathode. 
(7) Motion of anode. 
(8) Motion of the electrolyte. 
Further variables were found in the shape of 
additional parts later. 


STATIONARY CATHODES. 


Swan used photographic surface plates of copper 
for receiving the deposits. Connecting wires were 
soldered to the backs, which were varnished with 
Brunswick black. As he only wanted the deposits, 
he devised an ingenious method of making even the 
thinnest of deposit strip quite easily. The polished 


with a double cyanide solution and precipitated chalk. 
After washing, the p'ates were dipped in a solution 
of iodine, washed and put in the depusiting vats with 
the current on. The effect of this thin colloidal film 
of silver iodide was de facto that, when the cathode 
was taken from the bath, washed and dried, you 
could strip the deposit off by passing a file round the 
edges. I have personally taken off hundreds, varying 
from 0.01 mm. to 4 mm. in thickness, the fresh sur- 
face of the deposit being bright and silvered. The 
theoretical explanation is no doubt the formation of 
a thin, non-adhesive film of silver, which receives the 
further deposit, by electrolytic reduction at the start. 
How the iodine gets away is rather difficult to see 
clearly, but the resulting silver surface is non-actinic. 
It is difficult to imagine a neater method of obtaining) 


}on account of their varying thickness. 
surface of the cathode plates was silvered by rubbing | these experiments were made thirty years ago, and 


constant. We worked as a rule with anodes of pure 
copper, but when anode mud formed to any extent, 
the electrolyte was continuously pumped through a 
filter. Some of the experiments were carried out on a 
large scale. A rocking tank for copying full-sized 
engraved plates for ordnance maps was used for 
producing the copper, subjected to mensuration of 
conductivity by Swan and the writer as well as by 
Fleming and Dewar. After this short survey of 
apparatus and method, I shall proceed to describe 
some detailed cases. 





Sratic Errects or DeTRIMENTAL NATURE. 


T am glad to be able to use the word static effects 
in connection with electrolysis, the legitimists amongst. 
colloid chemists having sanctioned the expression 
‘‘ electrolytic field,’’ as a number of phenomena occur 
during electro-deposition of a metal which are utterly 
unreasonab!e dynamically, but fairly simply treated 
as electro-static effects. Take the case of two iden- 
tical copper plates put absolutely parallel in a plating 
bath and coupled to a souree of current so that the 
P.D. between any two opposite points is the same ; 
still the copper will not deposit evenly on the cathode. 
It will gradually grow thicker from the centre towards 
the edges of the plate, which will, moreover, eventu- 
ally be ornamented with a fringe of nodules. The 
higher the current density the more marked is this 
effect, but it is observable in all cathode copper. 
For Swan’s purposes, a very high current density 
was necessary, and this peculiar effeet actually made 
several good things impracticable. Various methods 
of overcoming the difficulty were tried. The first 
one consisted in putting a slate between anode and 
cathode, this slate being provided with a “* window ” 
smaller than the cathode, but of the same shape. 
Curiously enough, the effect of this was practically 
nil, showing that ions are not so particular about 
taking the shortest route. A marked effect was 
produced by surrounding the cathode plate with a 
guard ring of wire electrically connected with it. 
This certainly kept the fringe formation down, but 
the guard ring took an incredible amount of the 
deposit. Then it was tried to let the cathode plate 
into a hole in a slate, but that was useless, as were 
many other devices. Finally, a rocking tank .with 
horizontal anode and cathode was adopted as a 
modus vivendi, and fair plates up to 3 mim. thickness 
were produced, but unfortunately use!ess for printing 
Mind you, 








to this day I have never seen better heavy deposits 
than those made in Swan’s laboratory then, nor as 
good ones as the best. We proved that there is a 
possibility of great promise in that direction, but 
still nobedy seems to have gone forward with the 
thing. To elucidate the theory of the stgtic pheno- 
mena during electro-deposition of metals would by 
itself be of great interest. 

SoLtvTions IN RELATION TO CURRENT 
DENSITY. 


NATURE OF 


Apart from the ordinary sulphate of copper plating 
solutions, Swan used nitrate of copper solutions 
of high density for very heavy current densities. 
These sometimes amounted to as much as 1000 
ampées per square foot. In order to enhance the 





a number of deposits under varying conditions to be 
kept for comparison after a series is completed. 


Movina CaTrHoDEs. 


Here I want to state that Swan used both oscillat- 
ing and rotating cathodes before 1892, a great number 
of the deposits made by the latter method being kept | 
in the laboratory. I shall return to the oscillating | 
frame used later on in connection with stirring of the | 
electrolyte. With regard to rotating cathodes, both | 
horizontal rotating dises and vertical rotating rods 
were used. Several rods of fin. diameter had been 
deposited on No. 16 B.W.G. wire, and they still pre- 
sented a smooth surface. Some of the rotating discs 
showed weird patterns of rough copper, probably 
with nuclei of foreign matter, made symmetrical by 
the rotation. One I remember in particular, with well- 
developed cubical crystals of copper, deposited from 
a very dilute solution. In this connection I may 
mention that brushing of the surface with a moving 
brush was tried, and led to a startling discovery, of 
which more later on. The records of these experi- 
ments were missing at the time, and [I had it from 
Swan himself that he gave up that line of experiment 
on aceount of the appearances of the Elmore pro- 
cess for manufacturing tubes. It is a great pity that 
commercial considerations should ever enter into | 
empirical research as a determinant of its value, as | 
records of “ failures ’’ often contain more of interest 
than those of ‘ success *’ in that respect. 


MoTriIoNn OF THE ELECTROLYTE. 





For this purpose a number of devices was used, 
such as oscillating frames carrying stirrers, circula- 
tion pumps, air blown through, rocking of the con- 
taining vessel, &c. &c. The object of these arrange- 
ments was two-fold, viz..—To prevent particles of 
dust from sticking to the cathodes, thus forming 
nuclei for nodules, and also to enable heavier current 
densities to be used by eliminating the effect of the 
migration of the ions and keeping the concentration 








ductility of the deposits certain additions were made, 
such as free nitric acid and ammonium chloride. 
There were two concentrations used, viz., 1.4 specific 
gravity and 1.8 specific gravity copper nitrate solu- 
tions, the former for current densities round about 
100 ampéres per square foot and the latter for 1000 
ampéres per square foot. The 1.4 solution was used 
at ordinary temperature, and acidulated with some 5 to 
10 cubic centimetres nitrie acid 1.2 specific gravity 
per litre; the 1.8 solution was used hot with an addi- 
tion of round about 8 cubic centimetres concentrated 
ammonium chloride solution per litre, the tem- 
perature sometimes being raised to 80deg. Cent. 
There is no doubt that for a short time some really 
marvellous results were obtained, the most per- 
manent solution being that of 1.4 speeific gravity. 
But neither Swan nor myself took into considera- 
tion the secondary effect of reducing the nitric radicle, 
eventually to ammonium, with these high current 
densities, which caused the deposits to deteriorate 
in quality. This had been pointed owt by Classen 
at an earlier poriod with regard to analytical deter- 
mination of copper by electrolysis, and I got my 
first experience on the subject from Classen’s book. 
The remedy suggested, viz., periodical additions of 
nitric acid, was tried by Swan without explanation 
or theory, but the effeet could not be kept up for any 
lengthy period. These high current densities have, 
of course, both advantages and drawbacks. Amongst 
the former are small dimensions of plant and rapidity 
of working, amongst the latter indifferent economy of | 
power, and so far lack of reliability. The pre- 
viously mentioned static effects also militate against 
the nitrate solutions being used for electrotype 
production. One advantage over sulphate solutions 
is the clean action at the anode even with the highest 
current densities. It suggest itself to me, as I am 
writing, that if one could prevent the formation of 
ammonium salt by the addition of hydrogen peroxide, 
which would only mean dilution, there might be a 
great use for nitrate solutions after all. IT also wish 


——— 


in the 1.8 solution of preventing ‘“‘ mud" formation 
was an entirely unexpected one, and it is still more 
so to-day. A priori it ought to make the deposits 
worse, hence this discovery by Swan is a strong 
argument against preconceived objections to an 
experiment. For lecture purposes rapid deposition 
is useful, as you can show the cathode growth, and 
| the effect of current reversal with a lantern slide, 
which was actually done during Swan’s lecture on 
“Electro Metallurgy” at the Royal Institution, 
| 1892. I shall now turn to an accidental discovery, 
| which led to some interesting things, when followed 
up. 





sniGaT CorrerR Deposits. 


When endeavouring to increase the working current 
density in ordinary sulphate solution by passing a 
brush backwards and forwards over the cathode, 
Swan had observed before my time that the surface 
of the deposit had an extraordinarily bright appear- 
ance. He concluded correctly enough that the vie 
in the brush was the cause, and made some experi- 
ments with additions of *‘ meta gelatine’’—in the 
|modern jargon, “gelatine sol’’-—to the solution, 
obtaining some very bright deposits occasionally. 
He made me investigate the phenomena more critiv- 
ally, and the following rather interesting data were 
ascertained. A 5 per cent. solution of good Sw: 
gelatine was prepared and rendered permanent|y 
liquid by heating on a water bath with a few drops 


of nitrie acid per 100 cubic centimetres. Some |) 
cubie centimetres of this ‘sol ’’ were added por litre 
of ordinary sulphate plating solution, Utilisin 


Swan’s prepared stationary cathode—vide above 
and a current density of 1000 ampéres per square 
foot stripping deposits of equal brightness on bot! 
sides were obtained. Depositing for more tha 
1 minute brought out a kind of ringworm of organ: 
matter on the fresh surface. It was evidently a 
temperature effect, because depositing with thie 
current on and off for 15 seconds enabled us to gut 
fairly thick deposits, which, however, consisted of 
fine lamelle. Cooling of the electrolyte was no\ 
tried. These deposits were hard and springy like 
steel, which sometimes sprung off the cathode plate 
almost bodily. It is curious to note after all these 
years, how different was the influence of contem 
plating these extraordinary deposits on Swan’s muni 
and on mine. He conceived a process for making 
electrolytic gold leaf, and I elaborated a theory ot 
hardness of metals. This gold-leaf process is well 
worthy of being outlined in this connection. 


ELecrrRoutytTic GOLDLEAF. 


The cathodes were taken out with 15 to 30 seconds 
bright copper deposition, washed and put in a cyanide 
gilding bath. When the gold was thick enough 
according to computation, the cathodes were taken 
out, washed and dried, and the gilded copper deposits 
were stripped. A row of photographic dishes was 
arranged on a bench, the first one containing a con 
centrated solution of ferric chloride, and the others 
distilled water. The deposits were floated copper 
downwards on the ferric chloride till the copper was 
dissolved, and the gold deposits were left swimming. 
By carefully sliding a glass plate under the gold 
leaves these were floated in one tray of water after 
the other for washing, a fairly easy thing to do after 
some practice. The rub came when it was desired 
to move the gold leaves from the last dish for drying. 
After a number of abortive trials, this was also found 
to be fairly simple. Sone very fine copper wire 
gauze was stretched on square frames, to replace the 
glass plates for manipulation. These were dippec 
in an aleoholic solution of camphor, swung in the air 
for a few seconds to dry, and the gold leaves were 
lifted out on them. Afterwards the frames were 
put in a water drying oven to dry. After a short 
time this was accomplished and the gold leaves were 
found lying absolutely loose on the wire gauze. 
Putting a piece of rouged paper on them, and turning 
over, the gold leaves could be put in books as usual. 
In this way I made scores of gold leaves, some so 
thin that you could not see the gold on the paper, 
except in very oblique illumination—otherwise the 
paper looked faintly green. Even the thinnest ones 
were even and free from holes, and it struck me 
already at that time as a perfect means of resolving 
sunlight in two complementary colours. ‘The absorp- 
tion of light was almost incredibly small. I may add 
that this process, in view of my later experience, is a 
perfectly practical one, the difficulty of keeping the 
colour of the gold constant not being 80 great as it 
seemed then. A book of these gold leaves was shown 
at a conversazione at the Royal Society in 1893, 





and I believe Swan patented the process. 


Copper Wire By Direct ELECTROLYSIS. 

This was Swan’s favourite idea at the time. The 
princip!e of his wire machine was as follows >—Suppose 
you have a very long p'ating tank, and a wire is 
stretched through -jeweiled dies each end all the 
length of the tank, and this wire be sufficiently long 
to be pulled backwards and forwards through the 
dies, whilst being plated, without exposure to the air. 
Then a gradual lengthening of the wire should take 
place till the original wire disappears as a vanishing 





to point out that the effect of ammonium chloride 


core of the bulk. A machine of this kind was a 
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fait accomple When I came-on the scene in 1892, a 
‘marvel of ingenuity in applying electrical driving at 
the tune. Such a machme required a high current 
density for working sufficiently fast, and the 1.4 
nitrate solution, slightly acidulated, was used with 
100 wmpéres per computed square foot of cathode. 
Wires were produced with cores of a few per cent. 
, but the copper would not stand the amount of 
cold working involved to make the cores disappear. 
Theoretically, there is nothing impossible in doing so, 
but the method is unthinkable as a competitor to the 
ordinary process, even should a certain amount of 
conductivity be gained. The amount of such gain 
obtainable was ascertained by Swan and the writer 
in 1893, as will be described further on. Those who 
aro interested in the actual wire machine will find 
some records in patents of the period, but I am afraid 


on 


the machine was made without proper working draw- | 


ings. One mechanic and a boy were the whole staff 
in the workshop, and to this day I marvel at the 

mount of work done, but Swan possessed an unusual 
power of making his helpersimtérested. This machine, 
which had automatic arrangements for taking up an 
ever-increasing slack through lengthening of the wire, 
reversing, stopping and cutting-out in case of break- 
would have beem @ credit to a modern 

whine shop. Inventors in those days did not put 
thi to outsiders to work out, and I think they 
just as quickly as moderns. 


age, &C., 


there 


fur Conpuctrivrry or Pure E.versoiryric Correr. 


is work was part of Swan’s ambitious scheme 
to determine all the physical constants of pure copper 
atresh, and it was our intention to use a method as 
free from objections as possible, Sir Joseph proposed 
the fall of potential method, and instructed mo to 
work it out for a elassical mensuration. Going into 
tigures, I found that the task was not so easy as it 
might seem, as I resolved to have only two standards 
the ohin and the metre—perh@ps the gramme ought 
to be added. To begin with, an ohm capable of 
carrying several ampéres had t@ be made ; then our 
Holden-d’Arsonval galvanometer Was not sensitive 
enough, and that had to be improved ; a4 standard 
metre was obtained, &c. ‘Telescope and scale with a 
specially ground plane mirror on the galvanometer 
replaced light beam and concave mirror, &c. &e. A 
special seale was ruled so as to make a deflection of 
1200 full divisions correspond with some 2 deg. angular 
deflection of the galvanometer on reversal of the 
current. The diameter of the wires was computed 
from the density and length. In this connection, I 
ay mention that [ was astounded to find that cathode 
opper grew less dense by hard drawing, a fact now 
universally known and of great theoretical import- 
ance, but at that time hardly believable. Perhaps 
I might add that we increased the sensitiveness of 
the Holden-d’Arsonval by lengthening the upper 
suspension and Jeaving the lower one slack, the latter 
expedient now being universal, though such fine 
bronze tape can be obtained that a short upper sus- 
pension can be used. To make doubly 
corresponded with Friedrich Kohlrausch, the great 
authority on this subject, giving our proposed method, 
which he agreed to be probably more accurate for 
absolute mensuration than any method involving a 
bridge, as all contact errors were eliminated. The 
standard thermometer was the only calibrated instru- 
ment used, and that was compared with the Reichsan- 
stalt gas thermometer. If the reader considers that 
this was @ private undertaking, a.p. 1893, he will 
admit that my eminent collaborator fought shy of 
no expense, for what was only of benefit to others. 
Full details are given in “ Trans.,’’ Royal Society, 
1894. 

The specimen copper was selected with great care, 
and it was found that no appreciable gain in conduc- 
tivity was obtained by double refining. We also 
made @ special machine for drawing the wires with 
an even pull, and we used sapphire dies with diamond 
ones for the last three holes. The refining was done 
in the above-mentioned rocking tank, with sulphate 
solution and 10 ampéres per square foot, and deposits 
were made nearly an jin. thick. Strips were eut out 
and filed roughly round, and drawn down to No. 25 
B.W.G. with one or two annealings. Unfortunately, 
the amount of cold working, expressed as per cent. of 
contraction of sectional area since the last annealing, 
was not noted, Hence the results for hard-drawn 
wires are not comparable with accuracy with those 
obtained by Fleming and Dewar for the same copper. 
But to this day, no investigator has observed that 
rather important point, when making similar in- 
vestigations, The annealing of the final wire was 
done in a current of hydrogen or steam, Swan being 
afraid of occluded hydrogen affecting the results. As 
#« matter of fact, no such difference could be proved 
with certainty, but I mention this to show that at this 
date Swan took such a fine point into consideration. 
For annealed copper, our results agreed with those 
obtained by Fleming and Dewar by different methods 
within one part in one thousand of the computed 
specific conductivity at 0 deg. Cent.—and our results 
were published first, as can be seen from Landolt’s 
table of international fame. The credit of conceiving 


sure, we 


the whole, making the wires and everything apper- 
taining to details apart from instruments and actual 
mensurations, belongs to Swan, my part being that 
We pre- 


of a trained physicist acting under orders. 








pared a machine for accurate determination of the 
modulus of elasticity and had it- in working order 
when I got an independent appointment, and struck 
out on my own. Swan was no doubt one of the last 
English amateur investigators, to whom stience 
stands indebted for so many highly accurate investi- 
gations, and I have dwelt on this chapter at some 
length to point out one side of his versatile activity, 
which is not very well known to the general public. 


Critican Serep or CATHODE Roration. 


I have already mentioned that Swan had worked 
with rotating vertical cathodes. His object was to 
prevent hydrogen bubbles from sticking to the cathode 
when the current density was great, as he very 
correctly argued that these gas bubbles formed 
nuclei for pitting. We repeated come of his earlier 
experiments and ascertained that the speed must 
have a certain value to ebtain the best results. This 
is d priort obvious, if the general consideration is 
true, which it happened to be in part, as microscopic 
particles of dust also enter into the case, and get 
repelled in the same way as the gas bubbles. We 
certainly did not compute the actual values of tan- 
gential speed, nor carry the matter far enough for 
practical production of wire bars, as Swan suddenly 
decided te make experiments with voltaic combina- 
tions with fused e'ectrolyte—-vide “ Phil. Trans.,” 
Royal Soeiety, 1894-—a subject which interested him 
till his death. All the same, rotating cathodes 


| became publie knowledge at that time, the circle of 
| investigators being small«and one man aware of 





the other man’s doings. Btill, many patents and 
publications on the subject have seen daylight even 
in quite modern times, all appearing with claims of 
originality. That Swan holds the priority is, how- 
ever, a certainty. 


Revative Size or Anope. 


On thos subject Swan made :uwmnerous experiments, 
as the anode action was sometimes smaller and some- 
times greater than that on the cathode. Small 
anodes were tried in nitrate solutions to eliminate 
static effects with more or less success, and large 
anodes were tried to prevent undue concentration 
and crystallisation of sulphate solutions. Even to 
this day the problem is not finally solved, refiners 
putting up with the troubles rather than remedying 
them at the fons et origo. 


| INFLveNce or IMPURITIES UPON THE CONDUCTIVITY 


or COPPER. 


In 1892 during the winter-—or early 1893 ?- 
Swan delivered a lecture on *‘ Electro Metallurgy ” at 
the Royal Institution, the Midland Institute at Bir- 
mingham, and before the Literary and Philosophical 
Society at Newcastle-on-Tyne. One experiment was 
shown to demonstrate the improvement in quality 
of copper conductors by the introduction of electro- 
lytic refining. Several specimen wires, starting with 
copper from the first Dover—Ostend cable, were 
coup ‘ed in series, and the fall of potential for each 
wire was shown as galvanometer deflections with a 
powerful light beam. The differences were enormous 
between the first and last wire, but they quite gradu- 
ally decreased. Swan ascribed this toe arsenic as an 
impurity, but the question is whether this was really 
so. Any really large percentage of arsenic was 
hardly thinkable on account of its great effect on 
colour and other properties of copper. In my subse- 
quent work on copper, which has’ been very con- 
siderable, I have never had an opportunity of in- 
vestigating the matter, which has an exceedingly 
great historical imterest. Somewhere about 1850, 
the earliest period of which it can be the question, 
copper refining was fairly well advanced, and arsenic 
in the refining furnace is very obliging by Volatilising 
very readily. ‘The slagging off of iron and antimony 
is more difficult, but as antimony in quite small 
quantities makes copper impossible to roll, that 
metal cannot have been the culprit. An old analysis 
from the time gives copper as 99.325 per cent., and 
the incredibly high figures of 0.095 per cent. antimony 
and 0.052 per cent. bismuth. Whether the oxygen 
—0.1166 per cent.—rendered the copper workable 
or the analysis is wrong is impossible to say; still, it is 
difficult to see how 0.5 per cent.*of impurities could 
increase the specific resistance by more than 20 per 
cent., as shown in Swan’s experiment. [If it actually 
be so, we have in a conductivity determination the 
most sensitive method of determining the d 
of purity of copper that is very well thinkable. 
The method is universally used in Sweden for deter- 
mining carbon in iron, and I have personally always 
kept wire-drawing tools as an adjunct to my chemical 
outfit, but mainly to produce computable surfaces 
for determining dissolution velovities. For orien- 
tation in the study of the history of metals, the 
determination of conductivity by P.D., current and 
evolution of heat inthe calorimeter ought to be 
invaluable; as it would involve no cutting up of the 
objects. 


CONCLUSION. 


| have.in the above tried briefly to outline a small 
chapter in the history of Sir Joseph Wilson Swan, 
mainly to show how far individuals had advanced 
in those early days. Most members of later genera- 





tions grow up thinking everything is new, because 
so and so says so. When you think of how much 
of the scientific literature is repetition, and go down 
to reck bottom, you will be astonished to see that 
probably that which is not published might fill a 
vastly greater ‘number of codices. I read the other 
day in a history of the metric system :—‘* Through 
Pytagoras and Aristoteles the spherical form of the 
earth was proved ; Eratostenes from Kyrene tried 
to measure its size. Later on :—** The first real 
mensuration of the earth took place in the desert of 
Singar by the Red Sea in the ninth century by tho 
order of the Caliph Al-Mamum, &c.”’ Now, here 
we have a revelation as to the antiquity of this 
boasted modern method of mensuration, but how did 
these ancients determine difference of latitude ? 
We can but surmise that they took the altitude of 
the sun at the equinoxes. What instruments did 
they use, and how did they calculate without that 
all important figure 0 ? In the cited book it further 
states that the next estimation of the length of the 
degree was made by Fernel, physician to Henry II. 
of France. He took the number of turns of a cart- 
wheel between Paris and Amiens, “the angular 
difference between which was accurately known.” 
He got the length of the degree as 57,070 toises, and 
the most modern determinations range round 57,000, 
depending upon the distance from the pole! Luck 
cannot have accounted for everything, though it is 
a shock to our modern conceit to read about these 
things. What a wonderful thing the unwritten 
history of science would be, what revelations we should 
see if association of ideas through personal intercourse 
could be traced back to starting point! In our 
own lives, we cannot tell where our own ideas come 
from. Swan was before his time to my conception, 
but was he to every one of his earlier contemporaries % 
The organic connection between the minds of man- 
kind of to-day with those of the past is about as good 
an illustration of the immortality of the soul! as you 
can have. I could have taken any pumber of other 
parts of science to illustrate my point. It would 
meet with no difficulty to trace wireless telephony 
back to Herz, and perhaps others before him had 
observed resonance between Leyden jars. What has 
been the improvement of efficiency of dynamos and 
motors since the classical experiments of John and 
Edward Hopkinson in the ’eighties ? Nil, and so on. 
History is the executioner of human conceit, and 
hence it is neglected as a study. 





Outdoor Traction Sub-stations. 


As our readers are aware, the electrification of the Swiss 
Railways is making rapid progress. Besides the St. 
Gothard line from Chiaeso to Goldau, the line extending 
fromthe latter place te Zurich, and the Lucerne-Olten- Basle 
line have been converted. The Létschberg—Simplon line 
and that from Berne, vid Lausanne and the Rhone Valley, 














FIG. 1--DOUBLE~- POLE OUTDOOR SWITCH 


to Brigue have also been dealt with, and by the end of 
the year the work on the lines Lausenne-Vellorbe and 
Zurich-Olten is expected to be completed. 

The electrical power is generated im central stations 
belonging to the Swiss Federal Railways in the form of 
16%-cycle, single-phase current, at a pressure of 15,000 
volts, which is raised to a pressure of 60,000 volts for 
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transmission to various switching stations. 
generating stations—Ritom and Amsteg—of 


St. | 


Gothard line supply energy to sub-stations at Melide, | 
Giubiaseo, Giornico, Géschenen and Steinen, which are of | 


the indoor type, and are equipped with switchgear and 
apparatus made by the Sprecher and Schuh Company, 
ot Aarau. 


Vernayaz are in course of construction, and in the event | 


of still more current being required for traction purposes, 
there are other stations from which power can be drawn. 

Outdoor switchgear was first adopted in Switzerland 
ubout four years ago, and sinve that time quite a number of 


| 
| 
| 


Power stations on the river Barberine and near | 


railway sub-stations of the outdoor type have been put into | 


use, whilst at the present time others are under construe- 
tion. One of the largest of these sub-stations is that at 


rated at 3000-kilovolt-ampéres, to 15,000 volts. On the 
primary side the centre poimts of the windings are con- 
nected to earth through a resistance of 60,000 ohms, so 
that the potential to earth is only 30,000 volts; whilst 
on the secondary side one pole is connected direct to earth 
and only single-pole bus-bars are needed, 

The main feeder switches, which are connected to the 
two bus-bar systems, are arranged so that in the event of a 
short circuit the circuit is not actually interrupted. When 
they operate a testing resistance is introduced into the 
circuit and the current is reduced to 7.5 ampéres, and a 
suitable indicator shows when the short circuit which 
caused the switch to open has disappeared. The main 
15,000-volt feeder connections are provided with choke 
coils, designed for a current of 1000 ampéres, and having 
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FIG, 2 


Olten, and the switchgear for it was also supplied by the 
Sprecher and Schuh Company. The station has been in 
operation since May of this year. 
view on page 556, and is situated at one of the most un- 
portant junction points on the Swiss Federal Railways. 
ft supplies current for the lines Olten-Lucerne, Olten 

Basle, Olten—Zurich, Olten -Berne and Olten—Biel, these 
being the prin¢ipal lines of the system, whieh deal with very 
important and heavy traffic. 

\t present, energy is supplied at a pressure of 60,000 
volts from the Amsteg and Ritom power stations, but on 
the completion of the 130,000-volt south-north trans- 
mission line and a connecter sub-station at Rupperswil, 
the Olten sub-station will then also be able to draw current 
from other traction power stations. There are at present 


It is shown in the upper | 





SUB-STATION OPERATING CABIN 


an inductance of 1.2 millihenries. The individual traction 


feeders are fed from the traction bus-bars through non 
automatic electrically controlled oil switches, and the 
lines are provided with surge protecting apparatus, con 
sisting of horn spark gaps, with earthing resistances. 

The incoming and outgeing energy and the load on the 
main transformers is measured by means of instruments 
connected to current and potential transformers. All 
the apparatus, including the main transformers and the 
instrument trausformers, are installed in the open, as shown 
in the general view of the sub-station already referred to. 
The insulators used are designed for pressures of 87,000 
and 24,000 volts. 

Operating cabins containing control desks as shown in 


Fig. 2 are provided for controlling the station. The 
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all times the position of the isolating switches. The remote 
controllers and oil switches are actuated by means of 
electromagnets, which are placed in close proximity to the 
oil switches. For the supply of direct current for remote 
control, two motor generator sets are provided in two 
separate cabins. There is also a switchboard for the 
station auxiliaries, a repair shop, an underground de art. 














FIG.5 HIGH TENSION INSULATOR 


ment equipped with vil-treatuy aachinery, aud livu 
apartments for the engineer. 

The outdoor oil switches are of considerable uiteres 
The illustration, Fig. 1, 
operated on the remote control system, and designed f: 
# pressure of 60,000 volts. “fhe switches are designed f: 
&@ rupturing capacity of 250,000-kilovolt-ampéres. They 


shows a double-pole swite! 

















FIG. 360,000 VOLT BUS-BARS AND 


two incoming 60,000-volt overhead lines from the con- 
verter station which is being erected at Rupperswil. 
‘These lines are equipped with isolating switches, choke 
coils and double-pole oil switches, with overload releases, 
and the lines feed on to a double set of bus-bars. The 
lines are also provided with surge-protecting apparatus, 
consisting of horn gap arresters, with earthing resistances 
and 200-ampére choke coils having an inductance of 1.2 
millihenries. The primary pressure of 60,000. volts is 


reduced by means of five step-down transformers, each 


SWITCHES 


The iron frame- 


The tops of the desks are hinged | 
whilst 
Single-line dia- 








FIG. 4—15,000 VOLT BUS-BARS AND SWITCHES 


two bench boards which face one another in the manner were tested individually at a pressure of 138,000. volte 
shown are equipped with control switches, tell-tale | and the whole installation at 120,000 volts for five minute= 
indicators, and measuring instruments. 
work of these bench switehboards is of tubular construction | moment of switching in, and also for reducing th: 
with clamping fittings. 
so that they may be lifted for mspection p 
the equipment remains in operation. 


For the purpose of limiting the rush of current at th 


effects of excess potential during the switchimg operations. 
each pole is provided with two resistance steps, each o! 
2500 ohms.: Each switch} pole has air breaks. Two are 


grams on the tops of the desks show the layout of the | used for the maint contacts, two serve for the first 


circuits. 


The positions of the oil switches are shown by 


resistance, two for the second resistance steps, while the 


red and green lamps, whilst tell-tale indicators show at | remaining four serve for finally breaking the circuit. 
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fhe upper part of the oil switch bushing corresponds 
in shape With the 87,000-volt insulating pillar, show in 
5. When in a dry condition these insulators can be 


Fig. 
sabi ted to a pressure of 200,000 volts and 170,000 volts 
under & rain test. For the 15,000-volt secondary side 


of the installation petticoat insulators are used, and they 


are subjected to a test pressure of 65,000 volte. The oil 


awitches on the 15,000-volt side are of the single-pole | 


type. ‘They are built on the same principle asthe 60,000- 
volt switches. 
.wivelling switehes with horizontal disconnecting links, 
and those on the secondary side have two massive copper 
blades suitable for 1000 ampéres. All the isolating switches 
are remote controlled mechanically, the operating handles 
beun provided with contacts for operating the tell-tale 
indicators on the bench switchboard. A special feature 
of all the switehing stations on the Swiss Federal Railways 
employment of copper tubes, with concentric 


screwed terminals, a form of construction which gives good 
mechanical strength, but which requires a considerable 
number of supporting insulators and auxiliary supports on 
the iron structure. 


The illustration, Fig. 3, shows the 60,000-volt copper 
tube bus-bars, whilst Fig. 4 and the lower view on page 556, 
show the 16,000-volt secondary side and the 60,000-volt 
primary side of the station respectively. The instrument 
and control cables of the outdoor sub-station are laid in 
concrete troughs, and are covered by easily removable 


concrete slabs. Rails are laid in the operating aisles for 
the removal of oil switches, transformers, &c., on trucks, 
which can be run inte the repair shop. 








Trent Navigation Improvement. 


Kor the past generation schemes for enabling heavy 
lerce trains to make the passage of the ‘Trent Navigation 
from Hull to Nottingham wt all seasons of the year 
have received consideration. Water-borne traftic between 
the Humber and Nottingham is only possible on the upper 
reaches of the ‘Trent during dry seasons in barges of small 
burden, but by the time the works now in progress are 
completed, it should be possible for trains of barges 
of 120 tons capacity te navigate the river between Hull 
and the Trent Bridge Wharf at Nottingham. 

The scheme of new locks and weirs which is being carried 
out was authorised by Parliament as Tong since as 1906. 
Under those powers.a new lock and weir were built at 
Cromwell-—see Fig. l-—a few miles below Newark, whilst 
other works then authorised included lock and weir con- 
trnetion on the river section immediately below Not- 
tingham and at Newark, The Trent Navigation may be 
divided into three sections; the upper section, which 
extends from Nottingham to Sawley, near which point 
the Trent effects a junetion with the Trent and Mersey 


The 60,000-volt isolating switches are | 


tion was owned by a commercial company precluded the 
Commissioners from granting financial aid. In order to 
overcome that difficulty the Trent Navigation Company 
agreed to transfer its rights and powers on the section of 
the Navigation selected for improvement to the Corpora 
tion of Nottingham, and that arrangement was confirmed 
by an Act entitled “The Nottingham Corporation and 
(Trent Navigation ‘Transfer) Act,’’ which received the 
| assent of Parliament in 1915. It was not, however, deemed 
expedient, even if it had been possible, to begin con- 
struction works during the war period, and after peace 
had been restored the powers of the Development Com- 
missioners were transferred to the Ministry of Transport 
and the Unemployment Grants Committee had been 
established. It was from this Committee that the Cor- 
poration of Nottingham obtained financial assistance 
for the carrying out of the scheme. Actual operations 
on the construction of locks and weirs were begun in 
September, 1921, to plans prepared by Licut.-Colonel F. 
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FIG. 2-OLD AND NEW LOCKS AT 


Rayner, engineer and general manager of the Trent 
Navigation Company, who was responsible for the prepara- 
tion of the scheme for the Bill of 1906, acting in collabora- 
tion with the late Sir E. Leader Williams, who was 
retained as consulting engineer to the company throughout 
the parliamentary proceedings. Colonel Ray 
throughout as chief engineer to the Corporation of Notting- 
ham in connection with the construction of the works 
now in progress. The chief resident engineer is Mr. P. G. 
Woodger. 

The main engineering considerations which dominated 
the planning of the works—-various views of which are 
given in our Supplement of to-day—was the fact that the 
Trent is a swiftly running river abounding on the Notting- 
ham-—Fiskerton section with shallows. This characteristic 
and the associated fact that the river has a somewhat 
steep gradient made it impossible to obtain the necessary 
depth by dredging operations alone. It was decided, there- 
fore, to have recourse to a series of locks and weirs which 
























FIG. 1 


Canal; the section between Nottingham and Newark ; 
snd that from Newark to Gainsborough, below which 
own the river is under the jurisdiction of the Humber 
Conservancy Board. On the section of river above Not- 
‘ingham no works of any importance are at present con 

inplated, but the section between Nottingham and Newark 
‘resents obstacles to navigation which prevent the passage 
' any but «hallow draught boats, and it is on the 
'44 miles stretch of river between Nottingham and 
Viskerton that the new locks and weirs are being con- 
tructed. In many of the reaches the river runs swiftly | 
and is so shallow that in places the depth in dry seasons 
s only about 2ft. 3in. The fall on this section of the 
Navigation is about 19in. per mile. Below Fiskerton the 
river can be made navigable by large barges at very small 
expense beyond the cost of reconstruction of the Nether 
Lock at Newark. 

When the works, which are now in their final stage, were 
receiving fresh consideration in 1913, the Corporation 
of Nottingham, in conjunction with the Trent Navigation 
Company, sought assistance from the then existing 
Development Commissioners, but the fact that the Naviga- 
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MAP OF THE TRENT NAVIGATION 


would have the effect of converting the river into a num 
ber of dead water pools. Lock sites were selected at 
Holme Pierrepoint, where an old lock already existed 
see Fig. 2—-Stoke Bardolph, Gunthorpe and Hazleford, 
and the positions of these locks is shown on the accom- 
panying plan-—Fig. 1. The lock constructed at Cromwell 
in the pre-war period is 188ft. long between hollow quoins 
and has a width of 30ft., and it was decided that the 
four new locks on the Nottingham-—Fiskerton section 
should be built to standard dimensions of 190ft. by 30ft., 
the object being to enable three 120-ton barges and a 
tug to be accommodated at one locking. 

No special difficulties have so far been experienced in the 
execution of the works. To prevent interference with 
land drainage it has been necessary to construct the weirs 
with great length of crest, and that is perhaps the only 
abnormal feature. The formation in which the excava- 
tions for the weirs and locks have been and are being 
made is mainly in the Keuper marl series. The plan of 
work has followed conventional engineering practice, a 
sump being provided in the first instance on each of the 
sites and carried down to a sufficient depth to drain the 


yvner has acted | 





deepest part of the works. The lock walls have been 
constructed in heavily-timbered trenches. The walls of 
the locks, the standard height of which from foundation 
level is about 30ft., are built in mass concrete, cope level 
being determined in each case by the need of ensuring 
that the lock shall be above high flood level. The sills 
of the gates have been fixed at levels to give & minimum 
of 6ft. 6in. of water in dry seasons. The aggregates for the 
concrete are drawn mainly from the excavations. Dredg 
ing operations have already called for the removal of 
approximately 250,000 cubic yards of sand, gravel, and 
marl. 

The inspection of the works on the occasion of the recent 
visit of the late Minister of Labour, when members of the 
Corporation of Nottingham, other public bodies, repre 
sentatives of the Trent Navigation Company and the 
engineering staff in charge of the works were present, 
showed that excellent progress had been made. The new 
locks at Holine and Stoke Bardolph are completed, as are 





HOLME PIERREPOINT 


also the weirs, and the works call for no comment except 
that a certain amount of blasting of the rock formation was 
required, and it was necessary to make a small brook 
diversion at Holme when constructing the lock approach 
on the western side. At Gunthorpe, where the lock walls 
are already built and work on the weir is in an advance:i 
stage, difficulty was experienced owing to the abnormal 
volume of water encountered on the lock site. At 
Hazleford the construction works are also well advanced 
This was the lowest point of the river inspected during the 
recent official visit of Mr. Tom Shaw, but the necessary 
dredging work is in hand on other sections between that 
point and Fiskerton. 

It was stated on the occasion of this visit that the Trent 
Navigation Company had invited tenders for the recon 
struction of the Nether Lock at Newark up to the required 
dimensions. It will complete the improvement for which 
powers have been obtained. 





Australian Engineering Notes. 


A BILL passed during the last session of the NeW South 
Wales Parliament empowered the Railway Commissioners 
to supply electricity to practically every part of the 
community, and it seems probable that the Commis- 
sioners will fully avail themselves of the power. Jt is 
reported from Melbourne that the Commissioners will 
ultimately spend as nyuch as £6,000,000 on the erection 
of a large power plant, probably on the south coast, and 
will supply from it many electric tram and train systems 


and other industries. 


7 * . - > * 


A WATER supply scheme for the south-west tablelands, 
estimated to cost £1,616,000, has been approved by the 
New South Wales Public Works Committee, and will now 
be recommended to the Minister. The proposal is to 
lift the water from the Murrumbidgee River at Jugiong 
to a point on the hills above Cootamundra. From there 
the water will gravitate to Harden, Stockinbingal, Coota- 
mundra, Temora and Wyalong. A second lift will be 
necessary near Young to an elevation on the Black Range, 
whence the water will gravitate through Young to Grenfell. 
It is proposed to lift the water by turbines driven by 
electric power generated at Burrinjuck Dam. 

> * > > >. 


Tus Federal Public Works Committee is investigating 
#@ proposal to convert the Brisbane (Queensland) central 
telephone exchange to the automatic system. It is 
proposed to install equipment for 10,000 subscribers at a 
cost of £447,670. The revenue would be £158,668 a year 

> . * > > > 


Tue Launceston (Tasmania) Marine Board has decided 
to proceed with the Bell Bay deep water project on th: 
Tamar River by constructing at an early date the first 
section of wharves. It has also decided to complete the 
dredging of the channel in the upper reaches of the river 
to the city wharves to give a minimum depth of léft. at 
low tide. 

> > * . > * 

SPeAKING at Sydney on October 28th, Mr. KE. K. Bowden 
the Commonwealth Minister of Defence, announced that 
tenders had been called for in England for the construction 
of two submarines with a cruising radius of 3000 miles. 





Tue railway companies did themselves # goud service 
recéntly by issuing to the Press some particulars as to¢he 
proportion of the cest of food that might rightly be 
debited against railway carriage. The examples given 
show that one penny will carry 5 Ib. of butter from Yeovil 
or 2 doz. eggs from Bristol to London ; 4 Ib. of beef from 
Birkenhead, 4 lb. of fish from Grimsby or Yarmouth, 
and 2 Ib. of fish the 500 and odd miles from Aberdeen to 
London. _ Tea costs one penny to send 2} Ib. from London 
to Manchester, and 4} lb. of coffee are carried to Man 
chester for that sum. Potatoes cost one penny for 12 Ib. 
from Lincolnshire and vegetables from Bedfordshire are 
14 lb. for the same figure. Milk comes by passenger train 
and one penny brings 5 pints from Wiltshire. 
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NEW TYPE OF 


“ DECOU DON” 





An Improved Decoudon Ironing 
Machine. 


From time to time we have described the progress 
which has been made in the design and construction of 
team laundry machinery, notably in articles which were 
published in Taz Exarxrer of October 20th and Novem- 
ber 3rd, 1916, and again on March 29th, 1918. Such 
progress has been continuous, and it is satisfactory to 
earv. that on this account British firms are now securing 
. larger share of orders for laundry machinery, and are 
etter able to meet conti competition. 

rhe reason for the substantial advance in the direction 
{ improving laundry machinery is to be sought in the 
imperative need for laundries to teduce labour costs 
and to increase the output for a given number of persons 
employed. In the early days of the laundry industry 
the trade was regarded with perhaps, more or less justice, 
is being one of the sweated industries, and the rate of 
wages paid to laundry workers was comparatively low. 
rhe extend of the Trade Boards Act in 1918 a8 the 
scheduling of laundry workers under that Act fixed a 
minimum rate of wages for laundry much in 
advance of what had been previously The ition 
thus created necessitated a i of ——— 
economies if the minimum wage was to be paid without 
jeopardising the ao of the industry. It may be 
pointed out that fin len Be business the only profit 
to be made is that accruing from the direct result of the 
output of the workers, and, unlike other businesses where 
profit can be made on material, the laundry has nothing 
to sell but “ service.” It is, therefore, very important 
that the wage element, in the total cost of running a 
laundry, as low as possible, while at the 
same time é@ach indi worker is assured at least the 
minimum rate of payment laid down by the Trade Boards 
Act. 

This desideratum may be achieved by the employ 
ment of the most modern plant, and for some years past 
there has been a marked tendency in the direction of 
installing new and larger machines so that the output per 
individual worker may be increased. It is interesting 
to learn that out of the actual amount of the laundry 
bill paid by any customer, an average of from 45 to 
50 per cent. is paid to the workpeople who perform the 
various operations in the laundry, in the form of wages, 
the balance representing the running costs of the under- 
taking and the profit which may or may not be made. 
It will be Paiva by most practical laundrymen that if 
the total wages paid in a laundry exceed 50 per cent. of 
the total turnover or the combined laundry bills, then 
profit on such an undertaking is hardly possible. From 
this it follows that a differerfce of 2 or 3 per cent. in the 
wage bill of a large steam laundry may make all the 
differeyce between a net profit or loss at the end of a year. 

One of the most expensive operations in any laundry 
is the ironing or finishing of the goods which have been 
washed, and a good deal of thought has been expended 
and capital sunk in introducing large capacity ironing 
machines for the economical finishing of flat work. One 
of the most familiar machines for such operations as the 
finishing of tablecloths, sheets, napkins, &c., is the 


PRONING MACHINES 


FIG. 1 


Decoudon”’ ironer, which takes its name from the 
French inventor of this general type of ironing machine. 
In a Decoudon machine the work to be finished is passed 
between a polished steam-heated bed of concave shape 
and a padded steam-heated roller. In the ordinary machine 
the goods require to be passed twice through the roller 
if the desired finish is to be obtained. The most usual 
size of the roller is 24in., the machine having a length of 
108in. 

During a recent visit to the Bloomsgrove Works of 
Manlove, Alliot and Co., Limited, at Nottingham, we 
saw a series of bnproved Decoudon ironers going through 
the shops, which are illustrated by the accompanying 


IN 





COURSE: OF ERECTION 





a@ group of machines in course of erection in the makers 
works, and the ironer in the foreground clearly shows 
the design of the steam-heated bed which is employed 
It is concave in form and its inner surface is carefully 
turned and finished with a high polish. The cast iron 
of which the beds are made is a particularly tough metal, 
and each bed is tested hydraulically to a pressure of 120 Ib 
per square inch, which is double that of the steam pressure 
under which the machine is called upon to work. The 
steam enters at six points at the back of the bed and at 
the bottom are drain pockets and a system of pipes lead. 
ing to a steam trap. The bed—-see page 564—is supported 
on four feet, which are secured to the two end castings 
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drawings and engravings. 
to describe has a roller 42in. in diameter and is built 
in standard lengths varying from 9ft. to 12ft. 6in. Such a 
machine is capable, the makers inform us, of drying and 
finishing all ordinary flat work with one passage through the 
roller, and the large diameter of the roller makes a possible 
saving of nearly half the cost of labour as compared with 
the earlier 24in, roller machine. We learn that reports 
from laundries using such machines show that even with 
the shortest roller—having a length of 108in.—outputs 
of 140 to 150 mixed tablecloths per hour have been 
obtained under normal running conditions and with an 
excellent surface finish. 

Some details of the construction of the machine may 
now be given. The view reproduced in Fig. | illustrates 


The machine we are about | 


| the fulerum shaft, 


of the machine, and the arrangement is such as to provide 
for expansion when the various parts are heated by the 
steam. The main roller, which is shown in section in 
Fig. 2, is also steam heated, and-when in service is wrapped 
with a felt covering. It is carried on strong radius arms, 
and the heating steam is conveyed to the revolving roller 
by swivel-jointed pipes attached to the centre shaft and 
At the right-hand end of the roller 
is a large spur wheel which engages with a pinion mounted 
on the fulcrum shaft, which pinion is connected to the 
driving pulley through a worm reduction gear. As the 
surface speed of the main roller is approximately 22ft. 


| per minute, or about two revolutions per minute, com- 


| pound reduction 


is used to give a reasonable pulley 
speed of 115 revolutions per minute with a 20in. driving 
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pulley. As already remarked, the first reduction is by 
means of a worm reducing gear, and the second by a 
machine cut spur wheel and pinion. The general arrange- 
ment of the gearing is indicated by the drawings shown 
on page 564. iodi 


lowering the main x > 
this mechanism comprises two worm-driven disc cranks 
to whieh are attached short steel ing-rods. The 
tO tee ane eee arm at @ 
point between roller bearing fulerum bearing. 
When the cranks are rotated the roller is lifted and 


pinion,. The. spur driving 
during the lifting or lowering 

is d ed so that the roller cannot be 
lowered too far. A dog clutch on the pinion shaf 
to disengage the roll from thé main drive during 
the roller is being raised or lowered. 

The main driving ley is also provided 
clutch connected Faas’ to @ very sensitive 
Attached to the gear is 
which is placed just above feed lip at 
of the machine. The feeding of the work into the 
is done over the feed lip, shown 
lip is actuated by a@ treadle 
the machine and placed withi 
foot. Tn gee 
with ribbon f bands mplo > 
operating treadle ape ap as apd 


out on the ribbens 
of the machine, 

\s the illustration and drawings show, the machine we 
have deseribed is of robust proportions and at the same 
time is neat in its appearance. 

The largest size of Deecoudon ironer built by the firm 
weighs about 12 tons, and presents a striking contrast 
with the old-fashioned hand irons which only weighed a few 


pounds. 


device 


od 








Self-propelled Road and Gulley- 
washing Vehicle. 


THE accompanying engraving 
pelled 2600- n road-washing and gulley-flushing 
which has been i i Corporation 
by the Maudslay Motor Company, Limited, of Parkside, 
Coventry. The equipment is imposed on a 50 horse- 
power Maudslay chassis, which is fitted with double 
reduction drive im the rear axle. The road wheels are 
mounted on roller and ball bearings, and the front pair 
are centrally pivoted so as to permit of easy manceuvring, 
which is very necessary during street-cleansing opera- 
tions. The driver's seat is situated alongside the engine, 
and controls both for the vehicle and for the cleansing 
equipment are well within his reach. 

The cylindrical tank, which is 5ft. 6in. in diameter and 
l4ft. in length, has a capacity of 2000 gallons. A slow- 
speed single stage centrifugal pump, having a 24in. outlet, 
supplies both sprinklers and nozzles with water under 
considerable pressure. A hand-controlled fishtail jet, 
the duty of which is to flush away any accumulation of 
refuse in gutters, is arranged underneath the near side of 
the vehicle. The front sprinkler heads are capable of 
throwing a transverse jet of water, under considerable 
pressure, and the stream can be controlled from the 
driver's cab to give any width up to 60ft. The sprinkler 
pistons are balanced against pressure, and the discharge 
ean, we understand, be readily graduated up to 214 
gallons per minute. Four fishtail pressure washing jets 
branching from a common header pipe are set diagonally 
underneath the vehicle, which give a spread of water 10ft. 
in width. 
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|A Steam Separator for Locomotives. 


A rorM of steam separator for installation in the dome 
| of a locomotive, which has been in service in France 
| for some time, and is being introduced in this country 

by — E. F. McCourt, of 29, Criffel-avenue, Streat- 
(ham Hill, SW. 2, is i by the line drawi 
| below, while a somewhat similar separator for 
service is shown in the other engravi 

The locomotive , it will seen, is mounted 
| on a diaphragm which divides the steam dome into 
| and lower compartments. The steam passes through this 
| diaphragm, from the boiler steam space, by way of an 
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STEAM SEPARATOR FOR LOCOMOTIVES 


annular e T, as indicated by the arrow. This 


| passage has a gradually contracting cross section, so that 


the steam is given a high velocity without shock, and 
turns over at the top to deliver downwards. Directly 
below the opening of the passage there is a conical baffle C, 
on to which any water or solid matter in the steam is 
projected. The steam, however, on account of its lesser 
momentum, turns away upward and passes on to the engine 
by way of the regulator R, freed of all moisture. 

Beneath the baffle C there is a dish into which the water 
extracted from the steam drips. There is a drain pipe E, 
the upper end of which is carried up well above the bottom 
of the dish, for returning the water to the bottom of the 








SELF-PROPELLED ROAD-WASHING 


taneous coupling for attaching to hydrants when filling 
the tank, through the bottom of which the water enters | 
by way of a non-return valve, which, when gulley-flushing 
is going on, can be put out of action. Should a hydrant | 
not be available the pump can be used to fill the tank from 
other convenient supplies. A direct supply to the fire 


hose can be shorted through the pump without filling 
the tank so long as the outside supply lasts. Should 
attention be necessary to any of the jets, a main step 
yalve is provided which will isolate them from the tank. 
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AND GULLEY-FLUSHING VEHICLE 





of the dish to the outside of the boiler, and is provided 
with a cock. 

It will be noticed that the water in the dish is kept well 
away from the general flow of the steam, and conse- 
quently lies comparatively still, with the result that any 
solid matter which may be separated out from the steam 
settles as mud and may be periodically blown off by the 
drain B. We have seen a sample of the water blown off 
from one of these tors, which had been in use on 
a locomotive for a short time, and it included about one- 


| 
| 


| 
| 


| 


The tail end pipe is provided with an.instan- boiler, while another drain B leads from the lowest part | 


| 





| sixth, by volume, of thick mud. Had there been no 
| separator this solid stuff would naturally have been 
carried on by the steam into the engine, where, at the 
very best, it would have done no good, and it might have 
done considerable harm to the cylinder. The draining 
arrangement has the added advantage that the water 
from the steam is returned directly to ‘|, 
heat it contains is consequently saved. 

of 


the 
Vice 
ed 


While the steam is flowing upwards in the drum i. 
velocity is quite low, and any moisture which may |. 
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SECTION THROUGH STATIONARY SEPARATOR 


have been by the baffle, has an opportunity to 
out as rain. Fi will be notiiied that the lower edz. 
of the baffle F is provided with serrations K to encourage 
the water to drop off into the bottom of the drum. The 
baffle also forms a good protection for the collected water, 
so that it is not disturbed by the flow of the steam. H 
is the clean water drain, connected with a trap, while I is 
the mud outlet. i 
One merit of this separator is the considerable space 
between the opening of the passage E and the normal 
water level in the bottom of the drum, which is available 
to accommodate any sudden rush of water carried over 
from the boilers by the steam. 
The separator shown in the half-tone engraving has 
been installed in conjunction with a 10,000-kilowatt 
steam turbine near Rouen, and has branches 12in. in 




















STEAM SEPARATOR FOR 10,000 K.W. TURBINE 
diameter. The shell is 4ft. Llin. in diameter, and the 
overall height 9ft. 9in. ; 

It should be pointed out that Captain McCourt is 
making arrangements for the manufacture of these 
separators in this country. 












THE first really modern wood distillation plant im India, 
states the Chemical Trade Journal and Chemical Eagineer, 
is now in operation in Mysore. It is attached to the 
Bhadravati Ironworks, which use large quantities of char- 
coal burnt from the timber of the Mysore State forests. 
The pig iron produced, though the best in India, is very 
expensive, it has been considered necessary to conserve 
the wood by-products in order to make the whole scheme 
pay. 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
° (From our own Correspondent.) 
Improved Business. 


MIDLAND iron afd steel masters report that 
business is improving all round. The market continues 
to gain confidence, and buyers are taking a keener interest 
in the position, especially as regards forward supplies of 
raw materials. In both the iron and steel departments 
there has been more buying this week, many transactions 
for tonnages heavier than for months past having been 
arranged. Some of the orders are for delivery during the 
first quarter of 1925, and that would appear to indicate 
that the engineering industry itself holds a fair number 
of orders. While the rolling stock contracts now coming 
to hand are on the small side, mechanical and electrical 
engineers are still well employed. So are the ironfounders, 
particularly those engaged in the production of builders’ 
requisites in connection with housing schemes. The 
machine tool trade shows a steady improvement in both 
the home and export departments, while the firms manu- 
facturing small tools for the motor and cycle trades are 
exceptionally busy. The seasonal demand for such articles 
as gas and electric heating and lighting appliances, and 
that for wireless apparatus, are in full swing, and in other 
directions there is improvement in business which gives 
Midland manufacturers ground for assuming that brighter 
conditions are to be expected in the near future. Indeed, 
there is an all-round disposition to look on the prospects 
of trade in the immediate future with increased con- 
fidence. A new stability is gradually making itself evident, 
and this new note of security should help to strengthen the 
slight improvement in various branches of Midland in- 
dustry already noted. 


Pig Iron Values Ascending. 


The expectation that pig iron would become more 
valuable has proved to be justified. Many users have 
allowed their stocks to become low, and they now show 
anxiety to secure supplies. The production of pig iron 
now approximates very closely to the demand, and that 
has enabled the pig iron manufacturer to exercise an 
influence on prices which has been impossible for a long 
jime past. A week ago there was a hardening tendency, 
and this has now culminated in higher prices. The 
upward movement is steadied by the stocks yet to be 
disposed of, though recent demand has been slightly in 
excess of the output, and if the upward movement pro- 
gresses, some additional furnaces may be brought into 
operation. The most definite advance is in Derbyshire 
foundry. Furnaces generally quote £4 2s. 6d., a rise of 
half-a-crown, but there are instances in which business is 
still done at £4 Is. 6d. Northamptonshire prices show less 
irregularity than of late. Orders for No. 3 foundry have 
been booked at £3 17s. 6d., but these were exceptional 
eases. The figure more generally current is £3 15s. 
Though Midland smelters have negotiated more business 
this month than for a long time past, there is not real 
freedom of bargaining yet. An increasing demand is, 
however, considered to be practically assured, and cautious 
blast-furnacemen are stiffening their terms as regards 
forward supplies. There is still only a very half-hearted 
inquiry for forge qualities. The improvement is sufficient 
to bring smelters more into line. and that is about all. 
The prices generally ruling at to-day's market were: North 
Staffordshire forge, £3 16s. ; Northamptonshire, £3 10s. to 
£3 12s.; and Derbyshire, £3 15s. Furnace cokes reflect 
the stronger sentiment of the market, but there has been 
no very definite appreciation, and as coke is fairly plentiful 
the maker of pig iron retains what advantage he is able 
to get from the higher prices. 


Steel Business. 


Though steel business continues to improve, and 
local producers are getting a larger share of the orders 
coming on the market, they have 4 very hard fight against 
foreign competition. The low quotations of continental 
shippers for half products and finished material make 
business very difficult to get, and profits have necessarily 
to be finely cut. There is a revival on a limited scale of 
speculative enterprise in connection with structural steel. 
Consumers and merchants seem to have reached the con- 
viction that values are not likely to recede further, and 
that quite possibly they will go up. Supply is so greatly 
in excess of demand, however, that at best it must take 
a long time to redress the balance. No general attempt 
has, as yet, been made to raise prices, having regard 
to the keen foreign competition. Most firms retain the 
£9 5s. figure for angles and joists, but a few firms which 
have been accepting low prices now ask for 2s. 6d. advance 
on the basis of improved specifications. Some construc- 
tional and other engineers have covered their require- 
ments to the end of the year, and in some cases well into 
next year. A sharp rise has taken effect in continental 
steel. On ‘Change in Birmingham—to-day—Thursday, 
£7 10s. was asked for bars which were offered at £6 17s. 6d. 
quite recently. Imported billets were generally quoted 
£6 10s., though 5s. less was accepted in special cases. For 
heavy rolled steel continental exporters ask about 5s. 
above the prices lately ruling. The standard of £7 10s. 
for native billets is a firm figure, and wherever the manu- 
facturer can claim especially good quality he can get 
an advance on this; some sales are stated to have been 
made at over £8. Steel users preferring English billets 
have recently placed good orders, and tonnages generally 
are heavier than they have been of late. Numerous pur- 
chases of 1000-ton lots have been made. 


Steel Scrap Prices Advance. 


Steel scrap is rather more sgleable than it was, 
and values have improved to the extent of about 5s. per 
ton. This for months past has been a very weak line, 
with wides: suspension of deliveries. An immediate 
effect of the changed position is orders to resume and 
merease deliveries from customers who lately directed 


. 


consignments to be suspended. A good deal of sig- 
nificance is attached to the urgent orders for supplies 
now being received from customers who a fortnight ago 
declined to accept material. 


Staffordshire Iron. 


The Staffordshire iron trade continues to show 
but slight improvement, and that is mainly on account of 
better orders from a variety of Birmingham industries for 
stamping material, bedstead and electrical tube strip 
and similar products. Makers of marked bars continue 
well off for work, and further expansion is looked for. 
especially for engineering requirements. Prices remain 
firm at £15. The recent reduction in the price of Crown 
quality iron has not brought any appreciable additions 
to orders, and nut and bolt-making iron lately reduced to 
£11 15s. is still unable to compete with Belgian material. 
As a matter of fact, Belgian No. 3 iron for nut and bolt 
making has weakened further, being offered this week at 
£7 7s. 6d. delivered, fully 2s. 6d. less than a week ago. 
Makers of cold-rolled bars and strip are rather busier, 
though as regards the latter Germany continues to compete 
for orders, accepting substantially lower prices than are 
quoted by Staffordshire makers. 


The Exception. 


Galvanised sheets provide the exception to the 
general trend of the market towards higher prices. In 
that department values continue to fall, having weakened 
a further half-crown per ton. The mills are making a 
large output, but the importance of running somewhere 
near full capacity stimulates the manufacturers to give 
the fullest concessions to their customers, to ensure an 
ample supply of orders. Some of the big makers, anxious 
to replace commitments which are being completed, have 
accepted as low a price as £17 7s. 6d. for galvanised corru- 
gateds of 24-gauge, but £17 10s. remains the more common 
quotation. 


Coventry Engineering. 


The Coventry engineering industries show in- 
creasing activity, and future prospects are regarded most 
hopefully. Firms constructing aeroplane engines have a 
considerable amount of work on hand, while the motor 
engineering factories are in some cases running day and 
night. As production on the 1925 programme gets more 
into its stride activity wil) further increase, and in motor 
manufacturing circles there is a feeling of satisfaction. 
The briskness in the motor works is reflected in the in- 
ereased volume of work finding its way into the foundries, 
drop forging, machine tool and body-building shops. 


New Screening Plant. 


An extensive new screening plant capable of 
dealing with 700 to 800 tons of coal per day is being con- 
structed by the Cannock and Rugeley Colliery Company, 
Limited, at its Cannock Wood Pit. As a part of the 
scheme three of the latest separators are to be added to the 
one already in operation. The separator, which has as its 
object the dividing of the “‘ bat ” from the coal, is rather 
an interesting machine. It is constructed in spiral fashion 
with two or three spiral paths in parallel. When the cobble 
has been conveyed to the separator on a belt, and deposited 
into the funnel at the top of the apparatus, it starts its 
journey down the spiral. If it is a piece of black shiny 
coal it skims over the smooth metal surface at a fast rate, 
and at last, under the action of centrifugal force, jumps 
off the inner on to the outer spiral and continues on the 
latter to the coal truck on the railway below. If it is a 
piece of ** bat " it is 97 chances out of 100 that it will make 
the journey down the spiral at a slow rate, for its softer 
surface hugs the metal pathway ; it shows no disposition 
to leap over the edge of the inner on to the outer spiral, 
and eventually it lands in the rubbish depository on the 
opposite side of the separator from the shiny cobbles. 
The machine works with considerable accuracy, and it is 
only a very small percentage of “ bat ” that gets into the 
coal truck. 


Unemployment. 


The latest unemployment returns indicate that 
the number of persons without employment is increasing 
in this area. The total is now 145,876, as compared with 
144,878 in the previous return, and 145,867 on October 
20th. Men unemployed number 103,645; boys, 2249 ; 
women, 36,782; and girls, 3200. To the total the Bir- 
mingham area supplies 34,823—a decrease on the week of 
381; Bilston, 2974; Coventry, 2964 ; Cradley Heath, 4689 ; 
Dudley, 4444; Oldbury, 1942 ; Smethwick, 4895 ; Stour- 
bridge and Brierley Hill, 3960; Tipton, 2346; Walsall, 
5330; West Bromwich, 3641; Wolverhampton, 6015; 
and Worcester, 1865. 





LANCASHIRE, 
(From our own Correspondents.) 


MANCHESTER. 


Genera! Outlook. 


Tue general condition of the markets here is 
rather better than it was; but at present it is a little 
difficult to find out whether the improvement is a mere 
matter of sentiment or whether it has anything real and 
substantial behind it. A purely sentimental improvement 
cannot last very long, but, of course, it is possible that the 
greater confidence engendered by it may bring out more 
business. It is, however, not only a lack of. confidence 
which has caused the depression from whith the iron and 
metal trades of the country have been suffering for so long 
a time ; it is rather the fact that Great Britain has become 
one of the dear manufacturing countriés, instead of one of 
the cheapest. The commercial and industrial prosperity 
of this nation has been built upon good labour at a 
moderate price, and upon cheap fuel. Have we either of 
these two fundamental things now ? That is the question, 





and upon it hangs a great deal, 





The markets here for copper seem to be a little 
more cheerful than they were, but there is as yet no great 
confidence in the future, and the cheerfulness may be 
merely a reflection from the other markets. Prices have 
been a little firmer, however, and even the dealers in old 
metal, who have always been very pessimistic, are now 
offering rather higher prices for copper scrap. The triumph 
of the Republican Party in America, which removes the 
apprehension of the disturbance to trade which would 
have been caused by a change of Presidents, is reckoned as a 
“bull point ” in the copper market, and may help to 
prevent prices from falling back again ; but we have had 
so many disappointments in the copper market during the 
last two years that one cannot expect a small improvement 
in prices to bring consumers into the market with a rush. 
A slight advance was made in the official price for manu- 
factured copper, but it seems a little premature. Rather 
better buying of copper is reported from Germany, but 
it is the American domestic consumption which will 
srobably have the greatest effect on the market ; and so 
ar as one can learn this consumption has tended to fall 
off since September. The nine months’ production figures 
in America were published, and show that the total output 
between January and September was well over a million 
tons. It seems quite enough, and shows that there was 
not so very much in the reports of drastic curtailment of 
the output. The market for tin has been fairly firm at the 
higher prices. There are, of course, disconcerting fluctua- 
tions, but, on the whole, the general position is strong. 
There are still a good many people here who believe in 
higher prices for tin, and foretell a return to £300, but it is 
far too uncertain a market to allow a confident forecasting. 
The upward movement in lead does not yet show any 
sign of collapse, but it must be admitted that the prices 
have attained a rather dangerous level. In this district 
English pig lead has been sold at over £41 per ton. That 
there are speculative influences at work is fairly clear, and 
this makes the position rather dangerous. If prices are 
forced much higher, one would think that consumption 
would be affected. It is unnatural to have lead selling 
at £5 per ton above the price of spelter. The latter metal 
is rather better, but it does not move quickly. 


Pig Iron. 


The markets here for foundry iron are a little 
quieter than they were. Of course, the rush of buying by 
the ironfounders which occurred as soon as it was known 
that settled government was in sight could not continue, 
and it is only natural that a lull should occur. The buying 
of pig iron bere was no doubt caused by the fact that most 
consumers were short of stock, having been living on 
hand-to-mouth purchases for many months; and one 
fears that there was no great increase in the actual demand 
for castings to account for it. Buyers had come to the 
conclusion that the market was at the bottom, and 
decided to fill up depleted stocks. It is, however, hoped 
here that the revival in the cotton trade will soon lead to 
new orders for machinery ; and that the ironfoundry trade 
of the district will feel the benefit. Hence there is a 
fairly hopeful feeling in the pig iron market, and those 
merchants who were, up to recently, ‘* bearing *’ the market 
are now inclined to turn the other way. The actual prices 
for foundry iron here are much as they were at the end of 
last week, say, 90s. per ton delivered in Manchester for 
Common No. 3, and 107s. to 107s. 6d. per ton for Seotch. 
It has, of course, to be remembered that there are a good 
mat / idle furnaces in the Midland district, and that some 
of these would be put into blast if there were any sus- 
tained prospect of higher prices, and this will no doubt 
have a steadying effect on any further advance which may 
take place. There is consequently not much risk of the 
market running away at present. 


Steel. 


There is a slight improvement here in the finished 
steel market, but it is more in feeling than in anything 
else. The reports of higher prices being asked for con 
tinental steel are taken as a favourable sign, but the 
enormous difference between British and foreign prices 
cannot be much affected. In Manchester there is not 
a great deal of buying yet. and the prices are much the 
same as they were. Possibly 2s. 6d. per ton more is being 
asked in some cases, and there are reports of better sales 
of plates in the Scottish district ; also, one East Coast firm 
has secured a large colonial order for rails, &c., but 
otherwise the position is not greatly changed. 


Scrap. 


Dealers in serap iron and steel remain very 
pessimistic, for the improvement in pig iron does not 
seem to be reflected yet in the scrap market. Buyers of 
foundry scrap are indifferent, and it, would seem that 
although ironfounders have been contracting for more 
pig iron, they have not yet begun to melt any more in the 
cupolas, or otherwise they would be wanting more cast 
scrap. The price here for good broken machinery metal 
is not more than 80s, per ton. For heavy wrought serap 
delivered at the ironworks 80s. is also paid, and in Shef- 
field 72s. 6d. delivered has been paid for heavy steel melt- 
ing serap. This leaves the Lancashire value at about 60s, 


Barrow-tn-FuRNxEsS. 


Better Signs. 


Undoubtedly there is justification for the optim- 
ism which some felt, and which was referred to last week. 
There is a brighter feeling in the hematite iron market 
already, and there are signs which encourage one to hope 
that better trade has come at last. One of the best 
evidences is the increase in inquiries, and an inclination 
to place orders more readily. It is possible that some of 
the orders and even inquiries which have been received 
are prompted by a desire to get in before the price of mixed 
Bessemer numbers is raised. There are reasons why the 
price should go up, and as soon as the demand does im- 
prove it will not be surprising to see a rise. There is no 
increase in the number of furnaces, but they are practically 
at maximum output, and there are rumours already that 
there may be an increase shortly. Some repairs are being 
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done to some in the hopes that they may be put in blast 
later. Probably, if the steel departments get going again 
there will have to be a bigger production. 


Iron Ore. 


The iron ore trade is about the same as it was 
last week, but the improved prospect in the local iron trade 
is causing a better feeling. There is not a quantity 
being brought to the surface, nor is there likely to be for 
a time, as little is going out of the district. Still, there is a 
more hopeful feeling. The same remark applies to the 
foreign ore trade, and orders are being p » but there 
will have to be an increase in the output before the im- 
portation improves to any extent. 


Steel. 


At present there is little being done in the steel 
trade, and the rail mills at Barrow are still idle, but here 
again one has to report a better feeling. There are signs 
of more orders in the market, and it is ho that Barrow 
will get its share. The mills have been idle for some time, 
and the sooner they are working the better it will be for 
the district. At Workington the conditions are not much 
better, but there is a more hopeful feeling. To sum up the 
whole situation, there has during the two weeks or 
more been born a more stable condition which is leading 
one to expect a gradual improvement in trade generally. 





SHEFFIELD. 
(From our own Correspondent.) 
More Inquiries for Steel. 


Tue undoubted feeling of confidence in the future 
has not yet been translated into any appreciable increase 
of trade, but a satisfactory feature of the situation is the 
fact that inquiries for raw and other materials are in- 
creasing. This fact suggests the imminence of a buying 
movement, and the next few weeks will show whether 
hopes in that direction are well founded. Concurrently, 
there is a tendency for sellers to stiffen their pfices, and 
an optimistic spirit prevailed at last week s meeting of the 
Sheffield Iron, C and Steel Exchange. The armour- 
plate plants of the city are now at work, and the guests of 
the Master Cutler, during their visit to the works of Vickers 
Limited last week, saw the rolling of a great plate. There 
is also a large quantity of railway work on hand. The 
makers of wagon material are reported to be well employed, 
but their work is largely confined to old ordets, while 
wagon builders are finding it difficult to obtain new 
business. 


The Manufactured Side. 


Some of the departments which produce finished 
steel are doing quite well, while others are short of work. 
There is a capital demand for textile machinery from a 
nurnber of overseas markets, and firms engaged in this 
trade are busy. Agricultural engineers, however, are 
badly off for work, and there is much quietness at the 
machine tool works. One of the most successful branches 
of the steel trade is that which caters for the motor 
industry. The home requirements of tramway track work 
are keeping makers fairly busy, but more export contracts 
are required in order to enable the shops to run up to full 
eapacity. A brisk business is being done in wire rope, and 
other kinds of wire manufacture are moderately em- 
ployed. The heavy engineering works in this district are 
very slack. A falling off is noticed in the exports of the 
cheaper steels, and also in the demand for certain classes 
of tools, among which are saws, farm and garden tools. 


Vickers’ Developments. 


Avery striking account of the developments which 
Vickers Limited are carrying out was given by Sir Trevor 
Dawson in his speech to the guests of the Master Cutler 
last week. You have already reported Sir Trevor's 
anno: acement that the firm had booked a contract with 
the Government for the building of a great airship of 
5 million cubie feet capacity. He also referred to the 
developments which the firm has made in the manu- 
facture of alloy steel for tubes, so much used in aeroplanes 
and in the best motor vehicles, and pointed out that 
whereas before the war the company was producing some 
40 tons of drop stampings per week, it now had an average 
weekly output of 155 tons. Not having so much arma- 
ment work to do, it had endeavoured to improve its output 
of peace products, and this increase in stampings was 
perhaps a barometer of its success. He added the inver- 
esting fact that the firm was actually employing more 
men now than it did before the war. Aaethey ~— which 
Sir Trevor brought out was that the firm had been 
honoured by the Admiralty by the standardising of its 
new breech mechanism for the big guns of the Fleet. 
He also spoke of the company’s successful experiments in 
connection with the improvement of combustion for the 


production of steam ; gf tee omy of the use of 
powdered coal ; and its m the matter of 
internal combustion other 


engines for ‘airships and 

purposes. Another branch of work, which the firm has 
taken up at Barrow, is the manufacture of winding engines 
for mines. Very important orders have been seeured, and 
a number of winders produced at Barrow are now at work 
in this country and abroad. I have previously referred 
to the electrical winder which Vickers have installed for 
Barber, Walker and Co., at Harworth Main Colliery, in 
South Yorkshire. This is the largest plant of its kind in 
Europe, and has a capacity for drawing 300 tons of coal 
per hour from a depth of 3000ft. 


Good Contracts for Cammells. 


During the week it has been announced that 
Cammell, Laird and Co., Limited, of Sheffield, have signed 
@ provisional contraet for the construction of a new railway 
line in New Zealand. The work is to be carried out to the 


trunk line at Kakahi, 9 miles south of Taumarunni, and 
will proceed inland for 40 miles, until it touches Lake 
Taupo, at a point 4 miles north of Tokannu, at the southern 
end of the Jake. The carrying out of the work will neces- 
sitate the exportation of considerable quantities of British 
machinery and materials, and will mo doubt contribute 
substantially to the activities of the firm’s works at 
Sheffield, Penistone, and elsewhere. A representative of 
Messrs. Cammell is now proceeding to New Zealand in 
order to complete the final arrangements. Messrs. Cammell 
have also secured for their wagon building works at 
Nottingham a contract with the East India Railway 
Company for the supply of 775 four-wheeled all-steel 
a goods wagons, delivery to be at the rate of 50 per 
wee 


Electrical Extensions. 


In compliance with the Government's offer to 
give assistance to the promotion of schemes for the exten- 
sion of electricity supplies to outlying districts, rural and 
agricultural areas, the Sheffield Corporation has prepared 
several plans. Subject to the financial support promised, 
it pro to carry out extensions of mains to supply 
Gleadless, Hollinsend, Gleadless Townend, Richmond, 
Normanton Springs, Coisley Hill, and Woodhouse, at a 
cost of £23,557 ; extensions to Bradway, Lower Bradway, 
and Greenhill, £5595; to Totley Rise and Dronfield 
Woodhouse, £6500; and in the Wadsley district of the 
city, £6178. ments are being made for the supply 
of electricity to Bakewell. At a meeting of the Urban 
District Council of that town, it was intimated that the 
Notts and Derby Electric Power Company was prepared 
to obtain the necessary statutory powers to extend its 
eable and supply the district with electricity for all 
purposes. The Clerk stated that the charges would be : 
—For lighting, 7d. per unit ; power for small users, 3d. 
per unit, with a sliding scale down to Id. per unit, and a 
special tariff for the larger consumers of power. 


Cutlery and Plate. 


There is stiJl great activity in the cutlery and 
plate trades, owing to the Christmas demand, and at some 
of the factories overtime working is the rule. A very large 
demand for cutlery, particularly of the stainless variety, 
exists both at home and abroad, but competition is ex 
tremely keen and prices generally are unsatisfactory. In 
all directions the demand is mostly for cheap goods. 
Showy articles, at a small price, are in request for Christ- 
mas presents, and cheap sets of tea knives in cases are 
very popular. The hollow-ware branches are far from 
busy, though some good orders have been booked for hotel 
plate and high-class lines. 


New Bridge over the Trent. 


Nottinghamshire County Council is carrying 
forward a scheme for removing the present toll bridge over 
the Trent at Gunthorpe, midway between Nottingham and 
Newark, and replacing it with a structure of reinforced 
concrete, capable of meeting all traffic conditions. A Bill 
is to be promoted in Parliament to enable the Council to 
acquire the undertaking of the Gunthorpe Bridge Com- 
pany, to remove the present bridge and abolish the tolls, 
and to erect the new bridge. The cost of the new con- 
struction is estimated at £125,000. It will be 4ft. higher 
than the existing one, in order to facilitate the navigation 
of the Trent. It is stated that the Ministry of Transport 
will bear a considerable proportion of the cost. 


A Gigantic Sewer. 


The Corporation of Leeds is making progress 
with a very large work of sewer construction—the laying 
of a high-level intercepting sewer which will run under the 
city for a distance of upwards of 8 miles. The work was 
begun about eleven years ago, but was stopped in 1916 
owing to the war. In the summer of 1922 it was resumed, 
and now about 5} miles of it have been completed. The 
total estimated cost is about £330,000. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Trade Position. 


Tue improved tone in trade circles generally is 
well maintained, and a steady revival is now confidently 
free ang 3 In the iron and steel trades the volume of 
inquiry is considerably both on home and 
foreign boobhic. At the same time the financial situation 
in many foreign centres continues such as to cause anxiety, 
and the majority of firms are still pursuing a very cautious 
policy with regard to overseas transactions. The trade 
outlook generally is brighter and more encouraging than 
for many months past. 


Cleveland Iron Trade. 


The demand for Cleveland pig iron is increasing 
on @ sati , and recent substantial transactions 
have not apparently fully satisfied needs, as there is 
still a large number of inquiries circulating. After the 
recent sharp rise, the market has become steadier, 
and whilst makers are apparently content to realise at 
current rates, there is no disposition to make any drastic 
cuts for more business. Moreover, having sold heavily, 
ironmasters are in no anxiety as to the disposal of their 
output for the next few months. On the other hand, 


the fact must not be overlooked that only 60 cent. of 
the normal number of furnaces are in o tion, and in 
order to find employment for more of the idle plant, a 


much bigger foreign demand must be cultivated. That 
is only possible at Aa prices, as Cleveland quotations 
are still too high td be competitive. Hence the choice 
seems to be between maintaining high prices and a low 
output, or reducing prices, and thus imsuring ¢ bigger 
output and lower costs of production. There is, of course, 
@ certain amount of foreign business, chiefly in hematite, 


of the export trade, and it is — largely the demands of 
home consumers which have been nsible for the 
recent activity. No 3 G.MB. Clovélais and pig iron is 
quoted at 82s. per ton, No. 1 at 87s., No. 4 foundry at 
8ls,, and No. 4 forge at 80s. 


Hematite Pig Iron. . 


The position in the East Coast hematite pig iro), 
trade is improving. The point, however, has not yet bee) 
reached when an expansion of output becomes necessar\ 
Still, stocks are dwindling, and a good foreign trac: 
supplements the home demand. East Coast hemati:. 
prices are still well above those of continental makers. 
but consumers abroad, who require a good steel, are nv 
averse to paying a little more for a hematite of superiv 
quality to that offered by foreign producers. Mixe 
numbers are steady at 88s. 6d., and for No. 1 up to 89s. 6 
has been paid. 

Ironmaking Materials. 

A few contracts for foreign ore are reported t 
have been placed, and prices are moving upwards. Th 
general market quotation for best Rabio ore is firm a: 
22s. 6d. per ton c.i.f. Tees. Good Durham furnace cok: 
is unchanged, but very firm, at 25s. per ton delivered ut 
the works. 


Manufactured Iron and Steel. 


Better accounts are also given of the manufa 
tured iron and steel trade. The most gratifying featur: 
is the discontinuance of the hand-to-mouth business whic! 
has been the rule for some time past, and the return to thy 
method of making contracts for delivery over a few month-= 
Several such orders have been placed, some of them being 
for supply up to six months ahead. Foreign prices ar 
moving up, and though still well below British prices, the 
margin is being narrowed down, and, more significant still, 
there is a good deal less foreign material on offer. Price 
generally are unchanged. 


Two Motor Ships Ordered. 


The Furness Shipbuilding Company, of Haverton 
Hill, has received an order from the British Molasse 
Company, of Liverpool, for two twin-screw motor vessels, 
each with a deadweight capacity of 13,000 tons. They 
are for the carriage of oil and molasses, but will have a 
limited amount of passenger accommodation. Diesel 
engines will be installed, and the vessels will also be fitted 
with the latest pumping appliances. 


The Coal Trade. 


The Northern coal trade shows increasing pros- 
pects of improvement. The outstanding feature of the 
market is an improved and renewed German demand. 
Several inquiries are circulating for both steam and gas 
coals for shipment to Germany, and the business is welcome 
as a sign of the improving conditions. The German buyers 
have certainly come on to the market at an opportune 
time. France and Belgium are also waking up, while 
Italy is sending a moderately increased number of inquiries. 
The Genoa Gasworks have invited offers of 30,000 tons of 
best or special Durham gas coals for shipment in monthly 

uantities from January to May, and the Gothenburg 
jasworks have asked for tenders for the supply of 10,000 
tons of best Wear or special gas coals for shipment in 
monthly quantities, January to March. At the moment 
it is the best descriptions of coal that are mainly in demand, 
and as the output is very curtailed and supplies are becom. 
ing short, operators have to transfer their attention to other 
classes, and thus the position reacts favourably on the 
forward prospects of these qualities. The collieries quote 
very firmly 18s. 3d. to 18s. 6d. for best steams. The 
bulk of the business, however, is passing through second- 
hand holders at 18s., but buyers find that they cannot 
break this figure. The market for best Durham gas coals 
has firmed up considerably, and best ties are at a 
minimum of 20s. 6d. perton. There is a very slow inquiry 
for coke, and with all makes showing heavily increased 
stocks, prices are easy. 





SCOTLAND. 


(Prom our own Correspondent.) 


Difficult Markets. 


PRACTICALLY no change in the complexion of the 
steel, iron and coal markets is apparent, and business 
generally continues on a slow and most unsatisfactory 
basis. Competition at home and abroad, especially the 
latter, is maintained at a very keen rate, and the prospects 
of development of local industries are almost as obscure 
as ever. With political affairs to all intents and purposes 
settled to their ——, routine for a i. , industrial 
conditions are e improve. © home trade is 
said to have shown a slightly better tendency, but export 
improvement, of course, depends to a large extent on just 
how far producers can afford to go to meet the competition 
already mentioned. Lately, any efforts at price reductions 
on the part of home makers or merchants have promptly 
been met with a like move by foreign producers, and prac- 
tically no benefit has accrued to the former. The lack of 
orders has been so severe, however, that sellers of com- 
petitive imported material at relatively low costs have 
made little headway, and therefore it has been chiefly in 
the foreign markets that the influence of competition has 
been realised. Certain materials have been reduced in 
price, but are still costly, nevertheless, and with fluctuating 
prices of raw materials, producers have no sure basis to 
rely on. When British materials are specified, Scottish 
producers have a chance, but with open specifications the 

robability of securing business is a very remote one. The 
- of orders to continental and German firms has been 
ee Se oe ee but the counter move is 








order of the Tongariri Timber Company, and the cost will 
be about £500,000. The new railway will leave the main 
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culties are legion, orders are being lost, and employment 
becomes more unobtainable for tradesmen and others fitted 
to earn good remuneration. 
Pig Iron. 

A slightly firmer feeling exists in the pig iron 
market. This is attributable to extra inquiries over a 
period on home account, which have not yet, however, 
resulted in materially increasing the turnover. A certain 
mount of optimism preveils, nevertheless, in the belief 
hat the turn of the tide is.imminent. The export depart- 


nent continues to report dull trade. Prices are unchanged 
rom last week, up to the time of writing, at least. 


Steel and Iron. 


There is little of fresh. imterest in reports from 
the steel works. New business remains scarce, and it is 
doubtful if there will be any change in this respect before 
the turn of the year, at the earliest. As regards conti- 
nental competition, it is said that while it is as brisk as ever, 
it is notable that the prices quoted are firmer, and in some 

ases show an advance. Demands for home plates and 
sectional materials are still far from satisfactory, and a 
considerable portion of the producing plants is inoperative. 
3teel sheets are not now in such heavy d, but makers 
are well sold some time ahead for the lighter gauges. 
Heavy brands are not so well placed, however. Gal- 
vanised corrugated sheets have a comparatively good 
foreign demand, but prices show a slightly easier tendency. 
All home quotations are unaltered. Bar iron is a poor 
proposition at present, and the re-rolled steel department 
of that industry is little, if any, better. The basis of Crown 
iron bars remains at £12 per ton home delivery, while 
re-rolled steel bars can be bought at about £9 per ton for 
home or export. 


Coal. 


The coal market. has again been inactive through- 
out the entire week. The collieries in all areas are greatly 
in need of orders for round, full and most descriptions of 
small stuffs. Lanarkshire splints, ells and steams are 
poorly supported, and the same may be said of Fifeshire 
and Lothians steams of all grades. Treble and double nuts 
n Fifeshire are comparatively well off for prompt business, 
but are not so well situated in other distriets. The lack 
of fresh business is causing considerable anxiety, as in 
many cases the collieries are largely engaged on contracts 
which expire at the end of the year. Present. outputs are 
more than sufficient to meet demands, and unless an early 
improvement sets in, a further reduction in production is 
certain. Aggregate shipments for the past week amounted 
to 255,155 tons, against 243,766 tons in the preceding 
week, and 286,429 tons in the same week last year. During 
the past week buying has been of the strictest hand-to- 
mouth description, buyers being wholly imdisposed to 
entertain anything in the shape of forward deliveries at 
the prices quoted. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Coal Trade Position. 


THE conditions in the steam coal trade have not 
undergone any ‘immediate improvement, neither is the 
outlook any better. The volume of business, passing is 
unequal to the requirements of the industry, and it is 
only in the case of some of the superior grades that values 
are being maintained, The tone is generally on the dull 
side, and during the past week there has been no sign 
of an expansion of the foreign demand. As a matter of 
fact, foreign buyers are reducing theif prices, this being 
especially the case so far as Italy is concerned, and un- 
fortunately offers which are being received on a «.i.f- 
basis are so low that exporters see practically nothing but 
@ loss in them, particularly as it is very risky to calculate 
upon rates of freight falling appreciably, since the present 
rates are unremunerative to shipowners. For. rates of 
freight to go lower than they are now would mean the 
wholesale laying up of tonnage, as apart from outward 
business being quiet, homeward business is also in an 
unsatisfactory state. In addition to current operations 
being extremely restricted, business ahead is on’a negligible 
scale. No further inquiries of importance have'come to 
hand for supplies over next year, or even over the first 
half of 1925. The disposition evidently is to postpone 
entering into commitments for forward delivery until the 
last minute. 


Coal for France. 


One of the best customers of this country forcoal 
has been France, and so far as South Weles is concerned, 
she has been a very important one, as will be gathered 
from the fact that shipments to that, country. have 
amounted to over 30 per cent. of the cargo exports from 
this district. For some time past, however, het demands 
have been comparatively quiet, and misgivings Ha¥e been 
entertained by exporters regarding future business. These 
misgivings have been unfortunately partially confirmed 
by the information which has been imparted to local 
traders during the past week by Mr. J. H. Cahilly HM. 
Co cial C llor to the British Embassy at.Paris, 
who has been on a visit to Cardiff. He has stated that 
France is increasing her own production of coal, coke and 
patent fuel, and the output from French mines now exceeds 
her pre-war output. Another factor affecting coal is the 
introduction of fuel oil in ships, both in the meféahtile 
marine and Navy, while there are also the electrification 
schemes for light, heating and power which are being 
pushed forward in France with great energy. With regard 
to the latter, he said that the Midi Railway had already 
electrified about 500 miles out of a total of 2000 miles, 
whilst the Paris-Orleans. Railwe: making great 
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are faced with a grave problem regarding the future, 
and some method will have to be found of cheapening 
production if they are to fihd a regular outlet for their 
coals. 


Miners’ Wages. 


Reference was made last week to the fact that 
the wage rate for miners in this district would continue 
at the minimum under the national agreement, viz., 
42.22 per cent. on the 1915 standard rates. The general 
wage rate certified by the auditors as payable under the 
conditions laid down by the national agreement was only 
17.6 per cent., as against 16.08 per cent. in August. 
According to Mr. Finlay Gibson, the secretary of the 
Coalowners’ Association, the loss per ton in August was 
ls. 3.63d., and in September 10.07d. During the period 
of four months ended September last the quantity of coal 
produced was 15,134,115 tons. On that, large amount 
the average loss sustained has been approximately 10d. 
per ton, representing an aggregate loss to the industry of 
£629,843. This deficit is at the rate of £1,800,000 per 
annum. Mr. Gibson adds that there is no precedent for 
so extended and acute a period of unremunerativeness 
in the annals of the industry. 


Work in the Coalfield. 


After being idle for a fortnight, work was re- 
sumed on Monday last at the Windsor collieries at Aber- 
tridwr. The men will work on day-to-day contracts. 
The position in the Merthyr district is also slightly better. 
as although a fortnight ago notices were handed in to 
about 1300 men at the Nixon Navigation No. 2 pit, 
Merthyr Vale, and they expired on Saturday, a number 
of the workmen have been found employment at the 
No. 1 pit. Depression in trade is badly hitting the miners 
in the upper portion of the Monmout Western 
Valleys, and through the closing of the Beynon Colliery 
at Blaina on Saturday last, where about 1400 men were 
employed, the total number ef workmen idle in the whole 
valley is now round about 6000. 


Steel and Tin-plate Workers’ Wages. 


The Welsh Tin-plate Manufacturers’ Association 
has decided to continue bonuses to ite employees. The 
men will therefore be in receipt of base rates with the 
sliding scale addition of 8.75 per cent., and a special 
allowance of 7} per cent., which will govern the 
wage rate to the end of January. th Wales Siemens 
steel makers have also agreed to renew the ez gratia pay- 
ment to the steel workers ‘up to the end of January next. 
Ini this case it is 20 per conti, and works out asfollows : 
—Sliding scale percentage, 33}, plus 20 per cent., making 
53} per cent., to the 30s. men and under; from 30s. Id. 
to 40s., the men get 6d. per shift, plus the 333 per cent.; 
and from 40s. 1d. to 50s., they get 4d. per shift, pluk the 
33} per cent. This is 2} per cent. below the scale operating 
for the previous three months. 


Current Business 


The tone of the steam coal market remains dull 
and very few fresh orders have come to hand during the 
past week. The collieries producing the, better qualities 
of coal are fairly well stemmed, and may, work pretty 
regularly from now to the end of the month, provided their 
tonnage comes along, but at the present time the docks 
are none too well off for ready steamers, as will be gathered 
from the fact that on Monday last there were twenty-five 
vacant loading berths at South Wales ports. Best 
Admiralty large coals remain at about 27s.to 27s. 6d., 
with second descriptions somewhat i - Dry coals 
continue fairly steady, although the demand for them is 
not quite so active. Smalls have also eased off slightly, 
while there is no improvement in the inquiry for coke and 
patent fuel. Anthracite coals are ‘steady; and many 
qualities are very difficult to obtain for anything like early 
shipment. Pitwood is distinctly firmer, owing to supplies 
being short. 


Tin-plate Market. 


The tin-plate market keeps firm, but Welsh 
manufacturers have lost a substantial order for oil plates 
for account of the Standard Oil Company of America. 
Shipments were required for the States, South America 
and Japan, but the business is reported to have gone to 
American mills on the seore. of price. 


German Coals and Portugal. 


Exporters: and importers of steam coals for 
Portugal are much alarmed by the efforts of Germans. to 
introduce German Reparation coals into Portugal, and 
secure the supply of the whole of the Portuguese Govern- 
ments requirements amounting to between 300,000 and 
400,000 tons per annum. The matter has been taken up 
with the Board of Trade and Foreign Office, and although 
the position is at the moment not so sérious, still at the 
same time the German menace is not removed. 








LAUNCHES AND TRIAL TRIPS. 
gus Sicates 


330ft. Bin. by 





Suear Crest, steel screw collier ; built by 
and Dry Docks Company, Limited, to the 
Steam Shipping Company, Limited ; dimensions, 


42ft. llin. by, 26%. 9ing to carry 4050 tons, 

expansion, 23}in., 38in., 64in. by 42in. stroke ; by 

the North-Eastern Marine Engineering Company, ited ; 
A a 


trial trip, October 25th. 


LewNFIELp, steel motor ship; built by Swan, ‘Hunter and 
Wigham Richardson, Limited, to the order of E. J. Sutton and 
Co.; dimensions, 370@ft. by 51ft, 3in.; 6600,tens deadweight. 
Engines, set of four-cylinder reversible, two-cycle, st -acting 
marine oil ; constructed by the builders ; launch, October 28th. 


T.LC. No. 25, steel screw hopper barge ;. built by Palmer's 
Shipbuilding and Iron Company, to the order of the Tyne 
Improvement Commision ; dimensions, L77ft. by 32ft. 2in. by 
14ft. 6in.; to carry 800 tons, Engines, direct-acting, surface 

i triple pressure 160 lb.; constructed by 


} expansion, 
‘the North-Eastern 
October 2 


Suear WATER, steel screw collier, built by the Blyth Ship- 
building and Dry Docks Company, Limited, to the of the 
pear herr - i og oR Limited ; dimensions, 330ft. 5in. 

42ft. Llin. t. 9in. ,t0 earry 4050 tons. Engines, triple- 

234i. 38in,, 64in. by 42in. stroke ; constructed by 
Mbrine Engineering Company; launch, 


Vera Rapcuirre, screw steamer; built by Craig, Taylor 
and Co., to the order of Evan, Thomas Radcliffe and Co., of 
Cardiff ; dimensions, 430ft. by 55ft. Gin by 36ft. 7jin. Engines, 
28in., 46in., 75in. by 48in. stroke ; pressure, 180 Ib. ; constructed 
by Blair and Co., Limited’; lawach, October 30th. 

KAReTU, steamer ; built by William Gray and Co., Limited, 
to the order of the Union Bt ship Company; di i 
321ft. Bin. by 46ft. 6in. by 26ft. 3in. Engines, triple-expansion, 
25in., 4lin., 68in. by 45in. stroke ; pressure, 200 Ib. ; constructed 
by the builders ; trial trip, October 30th. 

CatTnay and Comorr™, passenger steamers ; built by Barclay, 
Curle and Co., Limited, to the order of the Peninsular and 
Oriental Steam Navigation Comg ; di i 545ft. by 
70ft. by 46ft., Engines, twin-screw, 
; constructed by the 
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quadruple exp ; P 
builders ; launch, October 31st. 

Asertie No. 19, steel screw-tug ; built by The Goole Ship- 
building and Repairing Company, Limited; to the order of 
Com ie de Remorquage et de Bauvetage “Les Abcilles ™ ; 
dimensions, 86ft. Gin. by 22ft. by 12ft. tin. Engines, triple- 
exp i ; P . 180 Tb. ; constructed by the builders ; 
launch, November Ist. 

BucHANNESS, steamer; built by Workman, Olark and Co., 
Limited, to the order of Sir William Reardon Smith aad Sons, 
Limited ; dimensions, 415ft. by 54ft. beam ; 4570 gross tonnage. 
Engines, one set of vertical inverted direct-acting surface con- 
densing triple-expansion ; constructed by the builders; trial 
trip, November 4th. 











CONTRACTS. 





Tae Generar Exvecrasc Company, Limited, han heen advised 
that the South African Railways have accepted its tender for 
supplies of Osram for the Z twelve the. The 
contract was lost to this country some years ago, and has since 
been held by foreign firms. 

Georce Kent, Limited, of Luton and 199-201, High Holborn, 
London, W.C. 1, have just received from a Transvaal munici- 
pality an order for 2500 M. type meters, and from a Cape Pro- 
vince municipality an order for 3000 inferential meters by 
George Kent, Limited, of London and Luton. 


J. Stowe anp Co., Limited, of Deptford and Chariton, 8.E., 
have been successful in obtaining the order for sixteen bronze 
penpeieve for the four new boats being laid down for the Great 

Jestern Railway, consisting of eight service propellers and eight 
sets as © propellers will be manufactured at the firm's 
foundries at Charlton. 


Joun Tompson Water Tupe Borers, Limited, Imperial 
House, Kingsway, and Wolverhampton, has received an order 
from Vickers and International Combustion Engineering 
Limited, for two of its patented vertical straight-tube water- 
tube boilers, each having 9000 square feet of heating surface, 
and suitable for 275 Ib. working pressure, and to be with 
powdered fuel by the Lopuleo system. 

Tar ine works department of Sir W. G. Armstrong, Whit- 
worth Co., Limited, has secured a contract from the 
Harbour Trust for the supply and erection of a new steel bridge 
caisson for the k entrance. The caisson, which 
is to replace an existing one, is to be delivered and set in position 
within five months from the date of the placing of the contract. 
It will be built at the company’s Walker shipyard and towed 
round to Dundee. 

SrorHEert anv Prrrt, Limited, of Bath, have recently secured 
two important crane contracts for the pptpepanen: area, one 
from the Regent’s Discharging Company, to installed on a 
new wharf in the Regent’s Canal Dock, for two large electric 
travelling transporters, each fitted with a 7}-ton underhung 
revolving jib crane, the maximum outreach from the face of the 
jetty being 54ft.; and the other from the Gas Light and Coke 
Company, to be erected at its Fulham works, for two electric 
four-motor travelling gantry ¢fanes, with the latest * Toplis " 
patented crank-operated horizontal luffing motion. 
will handle a 7}-ton working load at 58ft. maximum radius, 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Tue Rosert W. Hunt Company notifies us that it has changed 
its address from 52, Queen Victoria-street, to 34-40, Ludigate- 
hill, London, E.C. 4. 

Tae Crype Om Fue System, Limited, asks us to announce 
that it has removed its office from 219, St. Vincent-street, to 
Wellington Buildings, 136, Wellington-street, Glasgow, C. 2. 

We are asked to state that on October Ist the business of 
Delco-Remy, Limited, 715, Fulham-road, 58.W. 6, and Hyatt, 
Limited, 56, Victoria-street, 8.W. 1, were amalgamated. e 
title of the new company is Delco-Remy and Hyatt, Limited. 

Hewry Lea axp Son, iting engi s, Birmingham, 
inform us that, owing to the necessity for increased accommo- 
dation, they are forced again to move offices from 1, Newhall- 
street, and that as from to-day their new address will be 151-153, 
Edmund-street, Birmi: . Telephone. No., Central 113; 
and er address, oea Birmingham,” remain the 
same. essrs. Lea also state that they have closed their Liver 
pool office, the work which necessitated it heing now completed. 

Mr. J. Mackworra Woop, M. Inst, C.E,,.M.1. Mech, E., 
Engineer of the Northern District of the Metropolitan Water 
Board, retired on October 3ist, after nearly forty-four years 
service with the late New River Osmapeny the Board, during 
which period he successfully filled the positions of Engineer of 
the late company, Engi of the New River District, and 
Northern District Engineer of the d New River and 
Eastern Districts of the Board. We understand that it is Mr. 
Wood's intention to remain in ice, and that the address of 
his offiee for the t Will’be 12, Cavendish Mansions, Port - 
land-place, London, W. 1 (temporary office). 











Power Facror Booxiet.—A very instructive little booklet 
on “ Power Factor” has been sent to us by the Electrical Appa- 
ratus Company, Limited, of Vauxhall South Lambeth - 
road, 8.W. 8. It describes the meaning of power factor in simple 
language, and gives a great deal of useful information on power 
factor correction. The book is the result of an appeal to the 
ical profession, through the technical Press, for simple 











information coming to hand that coalowners in this country 


condensing, -expansion, 
the. builders ; launch, October 28th. 





explanations of factor. Prizes were offered for the 
explanations, the booklet tains a selection of the best 
explanations which were received. The price of the book is 
2s. 6d, 
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Current Prices for Metals and Fuels. 


17,6 to 24/- 
23/- 
23/- 


(2) Scortanp— 
Hematite... . 
No. 1 Foundry 
No. 3 Foundry 


CoastT— 
Hematite Mixed Nos. 
No. 1 


N.E. 


Cleveland— 

No. 1 
Silicious lies. 
No. 3 G.M.B. .. 
No. 4 Foundry 
No. 4 Forge 
Mottled .. 
White 

MIDLanpDs— 

(3) Staffa.— 4 
All-mine (Cold Blast) 
North Staffs. Forge d 

” ” Foundry ee 

(3) Northampton— 

Foundry No.3 .. .. os <a 

om DOR ian") «4 O0te3 12 0 

(8) Derbyshire— 

No. 3 Foundry sue 6to4 

Forge se an os ee v. 
(3) Lincolnshire— 

No. 3 Foundry 

No. 4 Forge 


(4) N.W. Coast— 
N. Lancs. and Cum.— 


Hematite Mixed Noa. 


Best ” 
Common Bars 


ee 


oon 


Crown Bars 
Best ,, 
Hoops 


MipLanps— 
Marked Bars (Stafis.) ad 
Nut and Bolt Bars od 
Gas Tube Strip 


(6) Home. 
£eda 
(8) Scottanp— 
Boiler Plates .. .. .. 13 0 O.. 
Ship Plates, fin. and up 915 0... 
Sections .. .. eS > £ Pe 
Steel Sheets, */,,in. to fin. 1Z 0° 0%. 
Sheets (Gal. Cor. 24 B.G.) 








STEEL (continued). 
NE. Coast— Home. 
£ 
Ship Plates 4 
Boiler Plates .. .. .. 13 
Seta apa!) ten et ® 
Heavy Rails .. y 
Fish -plates 3 
Channels ~ 0 
Hard Billets .. 9 
Soft Billets 8 
N.W. Coast— 
Barrow— 
Heavy Rails .. 
Light ” 
Billets .. 
MaNcHuESTER— 
Bars (Round) @to 10 10 
» (others) .. doer g Otold 0 
Hoops (Best)... .. .. 0... 
» (Soft Steel) és ws 
»  (Lanca. Boiler) .. Ons 
Suerrizitp— 
Siemens Acid Billets 0 
Bessemer Billets 0 
Hard Basico .. . in 0 
Intermediate Basic. an 0 
ie os 0 
) 
0 


ceeoocoocececoceo: 


OPes- vw 
Oto 9 15 
Otoll 10 


Soft Basie 

Hoops .. . 

Soft Wire Rods 
MipLanps— 

Small Rolled Bars > 

Billets and Sheet-bars .. 

Sheets (20 W.G.) .. 

Galv. Sheets, f.o.b. L' pool 


NON-FERROUS METALS. 
Swansza— 


Tin-plates, LC., 20 by 14 
Block Tin (cash) ek 
Copper (cash) as : 
» (three inoatiieh 
Spanish Lead (cash) 
o (three months) 
Spelter (cash) sn é 
ow (three months) 
MaNCHESTER— 
Copper, Best Selected rene 
» Electrolytic ‘ 
o Stromg Sheets .. .. 
* Tubes (Basis peice) 
Brass Tubes (Basis _— 
Condenser . ° 
Lead, English 
» Foreign 


FERRO ALLOYS. 

(AU prices now nominal.4 
Tungsten Metal Powder .. ..  «« 
Ferro Tungsten... .. .. 


Ferro Chrome, 4 p.c. to 6 p.c. carbon £24 0 
6pc.to8p.oc. ,, £23 10 
Sp.c.tolOp.c. ,, £23 0 

Refined 


43 0 
£52 0 
£60 0 


2p.c.carbon .. 


lpe » 
0.28 pre.cacken 
carbon free 


Ferro Manganese (per ton) 


» Silicon, 45 p.c. to 50 p.c. £12 0 


unit 
£17 17 
unit 


» Mp... 


Vanadium. . 


Molybdenum . 
Titanium (carbon free) ve 
Nickel (per ton) .. ig 


£156 


£9 to £9 5 


1) 


23/6 to 23/74 
n) 


weewweoss 


coaqrcrecso 
- 
cocwrer ooo 


-_— 


1/8} per Ib, 
1/4$d. per Ib. 
Per Ton. 


Per Unit. 
8/- 
7/9 
7/6 


16/- 
17/6 
20/- 


.. 1/5 per Ib. 
eves ve ev -Of/S-per-tb, 
-. £16 for home, 


£15 for export 
0 scale 5/- per 


6 scale 6/- per 


18/3 per Ib. 
7/9 per Ib. 
1/2 per Ib, 


10/- per Ib. 


FUELS. 
SCOTLAND. 
LaNakksaIne— 
(f.0.b. Glaagow)}—Steam 

Ell .. 
Splint 

Trebles 

Doubles 

Singles 
AYasHIRe— 


(f.0.b. Ports)—Steam .. 
” o Splint .. 
Firesaias— 
(f.0.b. Methil or Burnt- 
island)—Steam . 

Screened Nevigetion 

Trebles 

Doubles . 

Singles 

Loraians— 

(t.o.b. Leith}—Best Steam .. 
Secondary Steam ad 
Trebles an . % 
Doubles 
Singles 


(8) N.W. Coast— 
Steams 
Household 
Coke... 
NORTHUMBERLAND — 
Best Steams .. 
Second Steams 
Steam Smalls .. 
Unscreened 
Household 
Dursau— 
Best Gas 
Second .. 
Housshold .. 
Foundry Coke 
Sarrristp— 
Best Hand-picked Branch 
Barnaley Best Silkstone 
aaa Best Brights 
» House 


Large Nuts 
Small 


Derbyshire 

Nutty 4 .. 

Smalls .. . 

Blast-furnace Coke (Inland)* 
» (Export) 


(9) SOUTH WALES. 


6/- to 


f.o.b. 





Inland. 
.. 32/- to 35/- 
.. 26/-to 28/- 
.. 27 to 32/- 
-. 24/- to 26/- 
.. 22/6 to 25/- 
-. 14/- to 16/- 
-- 21/6 to 23/6 
. 21 te23/ 

9/6 to 12/- 

9/- to I1/- 
8/6 


15/3 to 17/3 
26/6 
23/9 
19/3 
13/9 


16/9 
15/9 
21/- 
19/- 
13/¢ 


28/6 
45/- to 58/4 
30 /- 


18/6 
17/6 to 18;- 
10/9 to b1/- 
15/@ to 17/- 
23/6 to 25/- 


21 
17/3 to 48/ 
23/6 to 26,/- 

23 /- 


25/- to 25/6 


27/- to 27/6 
25/6 to 26,6 
27 /~to 27/6 
24/- to 26/- 
24/- to 24/6 
23/6 to 24 
23/—to 24/- 
22/6 to 23/- 
15/6 to 16/6 
13/- to 16/- 
26/- to 32)6 
27/-to 27/6 
19/6 to 20/6 
23/- to 24;- 
18/- to 20/- 
1l/—to 13; 
40/— te 47/6 
7/6 to 32/6 
26/6 to 27,6 
29/- to 30; 


47/6 to 50/- 
45/- to 47/6 
32/6 to 35/- 
59/- to 60/- 
55/- to 60/- 
42/6 to 45/- 
19/- to 22/- 

9/9 to 10/- 
11/6 to 12/- 


22/6 to 23/6 
22/—to 22/6 
14/- to 16/— 
17/- to 19/- 


(5) Glasgow, Lanarkshire, and Ayrshire. 
(8) Except where otherwise indicated, 
* For blast furnaces only, 16/9, with fluctuations 
(b) Delivered Birmingham. 


(4) Delivered Sheffield. 
(7) Export, Prices ~f.0.b. Glasgow. 
(9) Per ton f.o.b. 
(a) Delivered Sheffield or Glasgow. 


(1) Delivered. (2) Net Makers’ works. (3) f.0.t, Makers’ works, approximate. 
(6) Home Prices — All delivered Glasgow Station. Boiler Plates 10/— extra delivered England. 
coals are per ton at pit for inland and f.o,b. for export, and coke is per ton on rail at ovens and f,o b, for export. 
according to analysis ; open market, round about 22/6 to 25/— at ovens. t Latest quotations available. 
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French Engineering Notes. 


(From our Correspondent in Paris.) 


Steel Negotiations. 


Tue denial of M. de Wendel that the representa- 
tives of the Comité des Forges are in negotiation with 
German firms for the constitution of a steel trust implies 
that the negotiations are_elther suspended or broken off. 
it is probable that they are merely held in abeyance until 
<uch time as the two countries come to an agreement over 
the questions that at present divide them. So far as the 
maintenance of steel prices is concerned, the French are 
quite willing to co-operate with the Germans, and that 
may be rega as one issue of the negotiations now 
proceeding between the iron and steel producers of the 
two countries. The facts that Ruhr firms cannot do 
without Lorraine iron ore and that French blast-furnace 
proprietors are dependent upon Westphalia for coke has 
made some agreement absolutely necessary. It is easy to 
understand that when the industries of two countries are 
«o closely dependent upon each other their interests are 
common and an agreement on one point is bound to be 
followed by an agreement upon other questions. It is 
understood that the proposal to facilitate an exchange of 
iron ore and coke is associated with some form of participa- 
tion in the export trade yet to be determined, either by 
the creation of zones for each country or by a direct 
collaboration, and that will be the basis for the constitution 
of an international trust about which so much has been 
said during the past few weeks. The French are par- 
ticularly afraid that unless something is done to maintain 
prices there will be a ruinous competition for the business 
which, it is hoped, will be done with Russia now that 
the Soviet Government of that country has been officially 
recognised. The negotiations which began in Berlin are 
to be continued in Paris, and it is probable that before long 
something more will be heard about the proposed steel 
trust. 


Seine Floods. 


The general rising of rivers all over Europe, in 
which the Seime has naturally participated, has revived 
the periodical fears of an imundation in Paris and the 
suburbs, and while the measures already taken in the way 
of raising embankments and installing powerful pumping 
plants have largely lessened the risks, it is acknowledged 
that the danger can only be entirely avoided by the carry- 
ing out of some of the more ambitious schemes which have 
remained in abeyance on account of financial disabilities. 
The proposal to create vast reservoirs along the upper 
reaches of the Seine is receiving more attention, and it will 
continue to be discussed without anything being done until 
the engineers of the various municipal and State depart- 
ments are able to settle upon the conditions under which 
the reservoirs should be created. Some object that if the 
reservoirs are always kept full the stagnant water will 
become foul. They propose, therefore, that the reservoirs 
should only be filled when floods are threatened. Others 
argue that the water cannot become stagnant if it be 
employed for power purposes. The discussion upon the 
expediency of constructing flood reservoirs is interesting, 
but it. does not help to allay the fears of the public at a 
time when floods have become a pressing danger. 


Port of Paris. 


One of the measures to be undertaken to prevent 
inundations was the deepening of the river Seine from 
Bougival to Rouen, which was part of the scheme for con- 
verting Paris into a seaport. It was strongly recommended 
by the late Minister of Public Works, and in view of the 
favour with which the project was generally received it is 
rather surprising to find that a further official inquiry 
has elicited from the Parish Chamber of Commerce the 
opinion that the present depth of 3.20 m. is quite sufficient 
for the needs of Paris. creation of basins at Bercy 
and other places in Paris is regarded as unnecessary, but 
the Chamber approves of the port at Gennevilliers being 
completed when funds are available, and declares that no 
further expenditure should be made upon the port of 
Bonneuil, where there is at present scarcely any traffic 
at all. The construction of the canal from the Marne to 
St. Denis is also regarded as undesirable. The Chamber 
recommends that no new undertaking should be carried out 
unless it is recognised to be absolutely necessary, such as 
an improvement to the waterway system between Paris 
and the Nord. In a word, the original plan for converting 
Paris into a seaport, which was started before the war 
and was contiriued with the aid of German prisoners and 
the demobilised unemployed, has been so far restricted as 
to lose its original significance, the idea now being appa- 
rently to make Paris the port of distribution for the coal 
and other products from the Nord. The proposal to con- 
tinue the seaborne traffic from Rouen to Paris is found to 
be too difficult of realisation at a time when finances are 
in a bad state and when there are 80 many more pressing 
undertakings to be put in hand, 


Sewage Disposal. 


A new method of dealing with sewage is being 
employed at Villeneuve-St.-Georges, where the rain water 
and sewage are carried off in separate mains, the water 
going directly into the Seine, while the sewage is conveyed 
to bacteria beds. For each group-of three houses there is 
a collect ted with the mains, and these mains 
converge to reservoirs in different parts of the town. The 
reservoirs are connected up with the principal collector by 
which the sewage is conveyed to the treatment works. 
The whole system is air-tight. Instead of the mains 
being flushed a vacuum is created in the system by pumps, 
and valves are opened in the collector and along the mains 
one after the other, thereby causing an —— pressure 
upon the sewage in the mains. It is intended to apply the 
same system to the collection of house refuse. From each 
house it will fall into a collector, where it will be diluted 
sufficiently to allow of its being driven, by atmospheric 

to the incinerator. i ts.are said to have 





British Patent Specifications. 





When ani tion ts icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at \s. each, 

The date first given is the date of application ; the second date, 
at the end of the abridgment, ia the date of the acceptance of the 
com plete Speci fication. 


INTERNAL COMBUSTION ENGINES. 


217,658. April 17th, 1924.—IMPROVEMENTs IN AND RELATING 
TO THE Strartinec or Heavy Ow ano Tae Like ComBvs- 
TION Ewotnes, Robert Bosch Aktiengesellischaft, 
Militarstrasse, Stuttgart, Germany. 

This invention relates more particularly to heavy oil engines, 
in which wires in the cylinder are rendered incandescent during 
the starting period by a current passed through them in order 
to ignite the charge. M the starting eleetrie motor for such an 
engine is switched on before the hea@ting current is sent through 
the incandescent wire, the starting motor runs to no purpose, 
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and the battery is run down before it need be. Moreover, the 
moter may become overheated. According to this invention, 
the starter can only be switched on when the switch for conneet- 
ing up the incandescent wires is closed. In the diagram, the 
incandescent wires C in the cylinders are connected by means of 
a switch B to a battery A, which has one pole earthed... The 
starting motor D is connected to the lead running from the 
cwiteh Hi to the incaydescent wires and to the earth, and it may 
be switched on by means of the switch E, It does not, however, 
receive current until the switch B is closed and the incan- 
descent wires are heated.—October Sh, 1924. 


TELEGRAPHS AND TELEPHONES. 


212,563. March 5th, 1924.—-Improvep Means ror GENERATING 
Hieu-rreevency Evecrnic Currents, Telefunken Gesell- 
echaft fir Drahtiose Telegraphic m.b.H., of Hallesches 
Ufer 12/13, Berlin, 8.W. 

Low-frequency oscillations are led to an oscillatory cireuit 
tuned to a harmonic of these oscillations and cou to a cireuit 
connected to the grid and filament of an amplifying valve, the 
plate cireuit of which is also tuned to the harmonic. The 
fundamental oscillations may be produced by a microphone, 
buzzer or by other suitable means. The diagram shows a micro- 
phone A connected to the primary of a transformer B, the 
secondary of which is connected to a telephone C placed in front 
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of the microphone, so that low-frequency oscillations will oceur 
in the secondary circuit. In this circuit there is an osci " 
cireuii D, which is tuned to the fundamental oscillations, The 
inductance of the cireuit D is coupled to the inductance E 
connected to the grid and filament of an amplifying valve F to 
the plate of which an oscillatory circuit G is connected, this 
circuit being tuned to the same frequency as the circuit D, and 
it is led to an antenna H. The source of current by which 
an initial voltage can be im upon the grid is shown at K. 
The grid circuit may also be tuned tothe harmonic. The coupling 
between the circuit D and the inductance E should be so 

that only the harmonic to which the circuit D is tuned is trans- 
mitted to the grid.— October 9th, 1924, 


MACHINE TOOLS AND SHOP APPLIANCES. 


222,658. September 2ist, 1923.—IMrrovEMENTS IN OB RELAT- 
inc TO WELDING METALS, SPECIALLY APPLICABLE TO ELEC- 
Tricat. Conpvuctrors, The British Thomson-Houston Com- 
pany, Limited, of Crown House, W.C. 2. 

One of the objects of this — is 


ee flexible 
wire with a strong rugged terminal, with whi . 


strands of fins 
@ good 1 





electrical 

connection can be formed. The fine wires may be about 10 mils 
in diameter. Between the strands thin wafers A of an easily 
fusible metal or alloy are sage having a slight or moderate 
affinity for copper. An alloy of nine parts of lead and one of 
wed suitable, and the wafers may be about 2 mils in 

have been assembled, they are 


tin has pro 
thickness. When the 





pressure 
shown that the system is feasi 





under presgure, the temperature being sufficient to melt the 
wafers A and to soften the copper. For applying the pressure, a 
press may be used, that is, to convey a heating current 
through the mass. In the drawing, members capable of pro 
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viding the necessary mechanical pressure are shown at D and F 
and they are connected to electrical conductors F and G. At 
H there is a strip of material having a relatively high resistance, 
such as graphite or carbon. Oth, 1924. 


MEASURING AND TESTING INSTRUMENTS. 


222,754. February 27th, 1924.—Improvements tn ELECTRICAL 
Measurnine instruments, Edgar Isaac Everett and 
Kenelm Edgeumbe, of Collindale Works, Hendon, N.W. 9. 

In electrical instruments the pivot forming the main part of 
the bearing has hitherto been mounted in a member which is 
screwed into the end of the supporting stem carrying the moving 
parts. According to this imvention, showever, this pivot is 








removably mounted on the moving parts. The part B is secured 
to the coil A or other moving part of the instrument, and carries 
the indicating pointer C. The outer end of the part B is provided 
externally with a screw thread on which the cap D is screwed, and 
in this cap the pivot or bearing E is rigidly fixed, and is journalled 
in the bearing jewel F. The cap D holds the pointer C in position. 
A modification of the invention is described.—October 9th, 1924. 


MOTOR CARS AND ROAD TRAFFIC. 

222,660. September 25th, 1923.—ImrrRovVEMENTS IN OR CON 
NECTED wWiTH MacNero-kiecrric Macnines, William 
Thomas Turner, of “ Macsmead,” Warwick-road, Olton, 
Warwick. 

The casing A of the magneto is c« i of ah jum, and 
is elliptical in shape. The magnetic field is produced by two 
magnets, which are conical or V-shaped in cross section, and are 
held in position by screws €C. ~The open end of the casing is 
closed by an aluminium plate D. The armature E is mounted 





N°222.660 

















in ball bearings. The contact breaker is attached to the arma. 
ture in the usual manner, and the contact breaker cover F and 
advance and retard mechanism are mounted on the face- 
plate D, so that on the detachment of this plate from the casing, 
the armature contact breaker and component parts may be with- 
drawn from the magneto casing as a complete unit. The con 
straction is said to result in the absolute ali mt of the mag- 
nétic ‘poles and a light and compact magneto of low overall 
dimensions is obtained which is particularly well smted for use 





rs B and € of a mould which is heated 


placed between the mem 





on motor cycles.—October Sth, 1924. 
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TRAMWAYS AND RAILWAYS. 
222,807. July 2nd, 1924.—ImPpRovEMENTs IN RalILway Joints, 
Thomas ‘Brooks and Rail Remodelling 


hole, the third hole jin. nearer the centre than the second, and 
so on, until the sroath hole was reached... When disc 
is revelwed, every ‘the image transmitted passes suc- 
ion through an jin. bole Behind the hole is a cell E, which 





the Woods-Gilbert 
Company, limaived ot? 170, Strand. 
The object of this Sane of Inbenen, provide a rail Sole) pomaees 
the combined properties 
The fish-plates consist of an upper flange A, web ion eon 
lower flanges C, fitting snugly inst the head D, web E and 
flange F of both the abutting rai At the junction of the rails, 




















indicated by the dotted line X Y, an outstanding web @ is 
provided on the fish-plate, and it tapers may a from the — 
to the bottom, and extends across the between ee anes 
and lower flanges A and C. The lower © sated Man, 
to the edge of the flange F. For the wapene of ealaiien ie 
plates to the rail, grooves are provi by bevelling the outer 
edges of the flange as shown in the drawing, the welds beit 
made along the plate by filling the grooves with welding 

by the oxy-acetylene or other process.—October 9th, 1924. 


MISCELLANEOUS. 


222,719. December 10th, 1923.—ImprovemMENTs tn CoNNECO- 
TION wits HEAT-INsULATING CovERINGs ror Borers ~ hae 
oTHER VEssELs, Bell's United Asbestos Compan: 
and Samuel Harry Hill Barratt, both of 59}, Ag Heremes 
street. 

This specification describes a method of supporting heat- 
insulating mantles at a short distance from the to which 
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they are applied. The distance 


A is composed of asbestos 
millboard or other 


is cut into blanks a 
few inches square, and the eorners B are t,as shown. These 
distance pieces are spaced at suitable apart, with their 
nst the inner face ef the boiler covering C or wu 
the back of asbestos en Set ae : 
and they are attached by wire or Ia Seo Sth, 1924. 
222,604. July 26th, 1924—A or TRANSMITTING 
Views, Portraits asp Scenes By'TELEGRAPHY OR WiRE, 
txss TeLecrarHy, John Beir of The Lodge- 
Helensburgh, Scotland, and Wilfrid ieee Day, of 
Hollydene, 15, Ch: 


— N. 6. 
Those who PB iy sion ToS peckehty hae of 
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something similar to that described in this ation. The 
seene or object A to be transmitted ig ~ means of the 


lens B to form ani on th 'D, which is 
«tev of small pala iy arrange fn te of the | 7 
might be 


is sensitive to light. The varying light falling on this cell through 
thee gactenasiias Th conve thetntenns frome the ~~ 
vary, and this varying current, after being amplified by 
transmitted by wire or wireless to the receiving station. At the 
receiving station a brush fitted on an arm G revolves in syn- 
chronism with the disc D, and passes over a series of contacts 
H, Each tact is ted to a small electric lamp, and the 
lamps are arra drm fens B5, ay B _ 
sweeps out a strip of the picture, the strip is ogra 'y 
the row of lamps on the recsivinig sereen, each h its 
corresponding row of lamps. As the transmitting disc re- 
volves, the first hole sweeps out a strip of the image, and the 
arm G, which is revolving in synchronism with D, sweeps over 
the contacts connected to the first row of lamps, each of these 
lamps being lit up in turn as the arm G touches the 

ing contact. The varying brightness of the lamps reproduces 
the image, rsistence of vision causing the whole image to 
appear simultaneously on the sereen.—October %h, 1924. 











Forthcoming Engagements. 





Secretaries of Instituti Socteti. » Se, Caen of Seains 
notices of meetings inserted in this colu » are reg 
that, in order to make sure of its insertion, the y infor 
should reach this office on, or before, the morning of the — 
of the week pr the In all cases the true and 
PLACE at which the meeting is to be held should be clearly stated. 

















TO-DAY ayp SATURDAY, NOVEMBER I65ra. 
Smoxe ABATEMENT Exursririon at the City Exhibition Hall. 
Manchester. 


TO-DAY. 
Dreset Encrxe Users’ Association.—The Engineers’ Club. 
London, W.1. Further of the Com- 


Coventry-street, report 
mittee on “ Heavy Oil Engine Working Costs.” 3.30 p.m. 
Instrrure or Merats: Swansea Locat Secriox.—Metal- 


lurgical a age University College, Singleton Park, 
Swansea. P . “ The Inner Structure of Alloys,” by Dr. W. 
Rosenhain, F.R.S. 7.15 p.m. 


InstiTrcTION OF MecHaNIcaL ENGINEERS. ~Storey's Gate, 
Westminster, London, 8.W. 1. Informal meeting. ‘Driving 
Belts and Ropes,” by Mr. D. N. Hunt. 7 p.m. 


Justorn. Insrirvtion or Enoingers.—39, Victoria-street, 
London, 8.W. 1. Annual general meeting. 7 p.m. 
Norra-East Coast Instrrvrton or ENGINEERS AND SuHIP- 
BUILDERS.——Literary and Philosophical Society, Newcastle-on. 


Tyne. Paper, ‘ Girders in Ships,” by Mr. J. Foster-King- 
7,30 p.m. 

Paysroar Socrery or Lowpon. — Imperial of Science, 
South Kensi ~ London, 8.W. 7. e Dielectric 
Properties of * by Messrs. D. W. oy nie 1" Mortaniaen 


“The X-ray Emission of Electrons cum Metal Films, with 
Reference to the Region of the Absorption Limit,” b 
Dr. Lewis Simons. 5 p.m. ‘ 


SATURDAY, NOVEMBER I65rz. 


Ixstrrcte or Brrrisn FounpryMeN: Breuiveuam Branca. 
—Visit to the works of Harper, Son and Bean, |, at 
Dudley. 


MONDAY, NOVEMBER 17ra. 
Braprorp ENGINEERING Sociery.—Technical Brad- 
ford. Lecture, “ High-lift Turbine Pumps,”’ by Mr. R. ing - 
ton. 7.30 p.m. 


Brrrtse Coty Strorace anv Ice gc fy —Royal Society 
of Arts, John-street, Adelphi, London, W.C. “ Recent 

~ sin Refrigeration Research,” ty De zer Griffiths. 
5.30 p.m. 


Farapay Soctety.—Chemical Society's Rooms, Burlington 
House, Piccadilly, London, W. 1, Ordinary meeting. 8 p.m. 
INsTITUTION OF AUTOMOBILE ees egy >. Scorriss CreyTae. 
—Royal Technical G Paper, “ The Mainten- 
ance of Commercial Vehicle Fleets,” by Major E, G. Beaumont 
7.30-p m. 

InstrreTion or Mecuanrcat Ewsorverrs: Grapvartes’ 
SECTION ~Storey’ s Gate, Westminster, London, 8.W. 1. 
Lectare, “The Production of a Modern Technical Journal,” 
by Mr. L. St. L. Peridred. 7 p.m. 


NorTHaMpTon ENGINEERING CoLLEGE ENGINEERING Soctery. 
—St. John-street, London, BX.1. “The 

missien of Power on Electri =e: with § 
ence to Individual Axle Drive,” by Mr: ¥. F. 


TUESDAY, NOVEMBER 18rs. 


ILLUMINATING ENGINEBRING Soctery.—Royal Society - 
Arts, John-street, Adelphi, London, W.C. 2. 

“ Important Events during the Vacation ” and “ De 

in Lamps and Lighting Appliances.” 8 p.m. 

InstrroTe or Marine Enorveers.—85/88, The Minories, 
— Hill, London, E.1. “The Influence of Internal Com- 
bustion Engines on the Design of Merchant Ships,” Mr. J. 
MeGovern. 6.30 p.m. rake 
InstrruTion or Avromonritz Enoryeers : WotverHAMPTON 

—Star and Garter Hotel, Wolverhampton. Paper, 
“The Maintenance of Commercial Vehicle Fleets, 
E.G. Beaumont. 7.30 p.m. 

Ivetirution or Civu. ENGINBERS.—Great George-street, 
Westminster, » S.We 1. gr “ Notes on Modern 
Practice in Road-making,”’ by Mr. W. J. Hadfield, 6 p.m. 

InstrrvTion or Execrricat Enciveers: Norri MIDtanp 
Srupents’ Srcrion.—The University, Leeds. Paper, “ E.H.T. 
Switchgear,” by Mr. G. L. E- Metz. 7 p.m. 


39. Elmben oF ENGINEERS AND SHIPBUILDERS IN SCOTLAN 


Elmbank-crescent, Gehl tetas: “A 
= Aa New ‘Bow Go Drive for mae, and other Pian 


Austin. 7.30 p.m. 
WEDNESDAY, NOVEMBER 19rs. 


Recta, rat Qheom art, Landon, oh As 
p.m. 
InstirUmios. oF George-street 
heetie. eWates! Students meeting. Address 





image might be lin, by lin., 
meter. The holes Pole g Spam 
The second hole would be jin. nearer the centre than. the first 
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Royar Mereorovoeicat Socrery.—49, Cromwell-roac, § 


. 7. “ Note on Bio rkne’s 

Contribation of 1921 to the Mechanies of the General Circu ation,” 
by Sir Gilbert Walker ; ‘ The Correlation betweon Press.re and 
Tem ure in the Upper Air, with a Suggested Explanation,” 
by Mr. W. H. Dines. 5 p.m. 

Rovat Socrery or Arts.—John-street, Adelphi, L: ondon, 
W.C. 2. “The Scientific Rai nam of Artificial Incubation,” 
by Mr. L. B. Atkinson. 8 xm. 


Socrety or Grass Tecu.o1ocy.— ment of Coal, Gas 
and Fuel Industries, the University, Ordinary meeting, 
3 p.m. 

Unrverstty oF Lonpow.—University College, Gower. rect, 
London, W.C. 1.—"* High- ory tie Measurements,” 
Lecture IV., “ of Electric Power and Enerzy,” 
by Professor J. A. Fleming.” 5 p.m. 

THURSDAY, NOVEMBER 20ra. 


INsTrruTion or AuTOMOBILE EwoINeERs.—W atergate House, 
Adelphi, London, W.C. 2. Lendon Graduates’ meeting. Dis. 
cussion on “‘ The Motor Cyele Show,” opened by Messrs. D. 8. D. 
Williams and C. A. Partridge. 7.30 p,m. 

Ixsfiretion or Mixmxo anp. MBTALLURGY.—Geoloyical 
Society's Rooms, pou 87 House, Piccadilly, London, W. | 
Papers : “ Treatment of Gold-bearing Quartz of the Kolar Gold 
field,” by Messrs. R. H. Kendall and A. F. Hoski ing ; 
tective Alkalinity’ and the Use of Alkali, in Cyanidation,” 
J. R. H. Robertaon. 5.30 p.m. 


FRIDAY, NOVEMBER 2lsr. 

Iwstrrvtion or Exoiverrs aNnp Sarrsut.pears ts Scorn) 
—GC Rest t, Gordon-street, Glasgow. “James 
Watt" dinner, 6 p.m. 

INstrrvTion or Msocmanicat Exotvrers.—Storey’s Gate, 
Westminster, London, 8.W. 1. Report of the Marine Oil-cagine 
Trials Committee, 6 p.m. 

InstrruTiON oF Propvction ENGINEERS. ty > Engine. :. 
Club, Coventry-street, London, W. 1. “ Gear Cutting. 
with Special Reference to the ‘ Sykes’ nemptioin System.’ 
by Mr. O. H, Medealfe. 7.30 p.m. 


Josson Instrrution or Exoineses.—39, Victoria-sire:: 


“<P; . 
by Mr 








London, 8.W. 1. Lecturette, “ Stainless Steel,” by Mr. J. ‘ 
Hoperaft. 7.30 p.m. 

Juntorn Iwstrrvrion oF ENGINEERS : Nortra-Wesrexs 
Section.—Manchester G I Society’s Rooms, 16, S:. 


Mary's Ps. Bh ny Lecture, 
by Mr. Geo —~ ¢ Blythe. 7.15 p.m. 


SATURDAY, NOVEMBER 22xp. 


InstrruTion or AvTromonILe Exameens.—London Grad: 
ates’ visit to the works of the South Metropolitan Gas Compan) . 
709, Old Kent-read, London, 8.E. 2.30 p.m. 

InstrrvutTion oF MerowantcaL Eworneers: GRapvuatrs 
Secrion.—Visit to the works of General Motors, Limite: 
Hendon. 10.30 a.m. 

Norts-East Coast Instrrrution or Enatneens AND Suir 
BUmpERS: Grapuate Secrion.—Visit to Carville Power 
Station. 2.30 p.m. 


TUESDAY, NOVEMBER 25rza. 


Ixsrrrvore or Marine ENGINEsRs.—85/88, The Minorie« 
Tower Hill, London, E.1. “The Réle of Technical Training 





in Marine neering,” by Mr. D. Laugharne Thornton. 6.30 
p.m. 

tae a Av Lp sneer won ot neen See = Café 
Coventry. “ Body 
Building, by Mr we Small. 7.15 pm. 


LystrrvTion or Avtomosite Enatveers,—Society of Motor 
Manufacturers and Traders, 83, Pall Mall, London, 8.W. | 
Informal meeting. Demonstration and discussion on car clean 
ing devices. 7 p.m. 

Institution or Execrricat Exorverers: Norra Mipianp 
CentTre.—Hotel Metropole, King-street, Leeds. Paper, “ Auto- 
matic and Semi ifier Sub-stations,” by Mr. G 


i-aut atic 





Rogers. 7 p.m. 

IxstrrveTion oF Mountcrpat awp Country Enxortveers.—Ye 
Olde Castle Restaurant, Castle-place, Belfast. Irish District 
meeting. 1 p.m. 


WEDNESDAY, NOVEMBER 2é6ra. 


InstrruTion or Avromosmse Eneoresrs.—Birmingham 

Graduates’ visit to Aeriel Works, Limited, Bournbrook. 2.30 

p- m. 

errane or lng ay re: Norra or Exeo- 
—Milton Manchester. 


Paper, “ Automobile Coash bralling by Mr. in. 6.30 p.m 
THURSDAY, NOVEMBER 27rx. 


InstrrvuTion oF AvTromosits Exotveens.—Training Schoo! 

of Vauxhall Motors, Limited, Luton: Luton Graduates’ meet- 

ing. : Paper, “* Production,” by Mr. G. D. Ricketts. 7.30 p.m. 

FRIDAY, NOVEMBER 28ra. 

Junion Lystirution or Enorveers.—39, Victoria-street. 

Lendon, 8.W.1. Exhibition of latest scientific instruments and 
for the use of engineers. 6.30 p.m. 

Norws-East Coast Instrrvtio® or Exerveers AND Sair- 

eres —Li and Philosophical Society, Newcastle-on- 
Paper, © Prediction of Critical in Ship 

Foumanee® by Mr J, Tutin. 7.30 p.m. 








Furia For Heavy Ou Ewserurgs,——The first fruits of the 
Sectional C on Petrol ucts recently set up by 
the British Engineering 5 Association in 
specifications which have just been pee They with 
four grades of fuel oil, the first grade ng » gna ou and the other 
three being non-distillate oils, all classes of heavy oil engines 
Come bain soenn’ ter by concn other eee on eae. 
engines should satisfy themselves, by test or anor. 
mins thigh ofthe four grades o of oil specified can most satis- 
Se eee On ree Se ee 
should then be adopted. There i ‘or two 












by Mr. - Ww W. Thomas. 





are those adopted by the Institution of 

eg pers troche peta of warn 

our are one ic 
Association, , 28, Vietoria-strect, 
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